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THE VOYAGE OF THE ANTARCTIC TO 
VICTORIA LAND, IN THE SOUTHERN 
POLAR REGIONS. 


WE have before us a digest of an extremely interest- 
ing paper that was recently read by the scientist, Mr. 
c. E. Borehgrevink, at the Sixth International Geo- 
graphical Congress, held in London on August 1, 1895. 
It seems that the gentleman in question has a large 
share of that splendid enthusiasm which nature so 
generously bestows upon her best students ; for he 
states at the outset of his paper that his “ scientific 
observations were made under the disadvantageous 
circumstances of a sailor before the mast on board the 
whaler Antarctic. There seemed no choice between 
adopting this course and remaining on shore ;” and 
Mr. Borehgrevink appears to have cheerfully endured 
five and one-half months of this extremely rough life 
for the chance of a glimpse at the natural phenomena 
of that vast and little known region. 


water. The 8,640 miles stretch of the Arctic circle 
sses over less than 900 miles of water; whereas on 
he Antarctic cirele the proportion of sea to land 
must be more than five to one. The indications of the 
data so far to hand would show that this vast region, 
ineluding many willions of square miles, is a vast conti- 
nent of ice, or of 1ce-encireled islands, 

Returning to the voyage of Mr. Borehgrevink, they 
left Melbourne on September 20, 1894, and on Decem- 
ber 8, in latitude 68° 45’, longitude 171° 30’, they reached 
the ice fields, which Ross penetrated in 1841. The 
temperature of the air was 25° F., of the water 28° F. 
They sighted Balleny Island, and passed glaciers that 
carried embedded stone and earth. They then worked 
eastward, following the track of the Erebus and Terror. 


After thirty days in the ice pack they reached clear 
water and steered for Cape Adare (see map), which is 
3,779 feet high and consists of basaltic rock. He saw the 
coast of Victoria Land “rising from dark bare rocks 


It is somewhat ' into peaks of perpetual ice and snow 12,000 feet above 


remarkable, in view of the lavish expenditure of wealth ! sea level.” They landed on Possession Island fifty-four 


and sacrifice of life in 
North Polar discovery, 
that so comparatively little 
has been done in the past 
fifty years in solving the 
mysteries that lie hidden 
behind that majestic wall 
of ice that gttards the pas- 
sage to the Southern Pole. 

Omitting the earlier 
voyages of discovery, we 
find that Captain Cook in 
1774 penetrated to latitude 
71°15 S on meridian 106° 
54 W. Here he came upon 
icebergs that formed an im- 
passable wall. On August 
18, 1838, Captain Charles 
Wilkes, U. S. N., sailed 
from Norfolk, Va., on a 
voyage of Antarctic ex- 
ploration, and in January 
of the following year dis- 
covered high land in lati- 
tude 61 S., longitude 160 E. 
The ships skirted the land 
for several days, and then 
for a period of several 
weeks they coasted along 
a vast ice fieid. From the 


fact that he sighted land 
at varying intervals, Cap- 
tain Wilkes supposed these 
headlands to be the out- 
lying portions of one vast 
continent. This expedition 
was the largest and most 
complete ever sent to the 
Antarctic regions, consist- 
ing of no less than five ves- 
sels, besides a supplemen- 
tary store ship. 

During the years 1839 to 
1843 the English sent out 
an important expedition 
to these regions for the 
main purpose of establish- 
ing the position of the 
south magnetic pole. It 
was commanded by Cap- 
tain Ross, and had every 
applianee for scientific in- 
vestigation; Dr. J. D. 
Hooker being on board as 
naturalist. The Antarctic 
circle was crossed in 172° 
E. Shortly after this they 
were inclosed in an ice 
pack; and after several 
days’ labor they succeeded 
in boring their way 
through. The next day they sighted iand, and saw “a 
chain of mountains, with peaks rising to 10,000 feet 
and glaciers filling the intervening valleys and jutting 
into the sea.” ‘The south magnetic pole was caleu- 
lated to be in 75° 5’ 8. and 150° E., but the land inter- 
posed an insuperable obstacle to any nearer approach.” 
They landed on Possession Island, and report that 

no vegetation was seen.” They sailed thence in a 
southerly direction and sighted an active voleano 
12,400 feet high, which they named Mt. Erebus and an 
extinet voleano which they named Mt. Terror. ‘ Along 
the coast” (indicated by dotted line in the accompany- 
ing nap) “ there was a perpendicular wall of ice, some 
200 feet high, perfectly level at the top, and without 
any fissures or promontories on its smooth seaward 
face. Captain Ross sailed along this wonderful wall 
of Ice, estimated to bea thousand feet thick, for 450 
miles, without noticing a break. In 1842 the expedi- 
tion penetrated to the most southern point ever 
reached by man, being latitude 78° 11’ 8., where they 
found themselves amid icebergs of colossal size. 

. In January, 1874, H. M. 8. Challenger took sound- 

‘ngs in latitude 65°, the greatest depth shown being 

1 . 5 fathoms, or considerably over two miles. 

- om ared with the Arctic regions at the North 
ole, these show a much smaller proportion of land to 


THE ANTARCTIC POLAR REGIONS. 


ears after Captain Ross. The formation is vesicular 
ava. He “quite unexpectedly found vegetation on 
the rocks at 30 feet above sea level.” 

The lecturer states that the peninsula at Cape Adare, 
where the landing was made, shows evidence of a 
freedom from voleanie agitation or strong Antarctic 
storms. He urges the advisability of making this 
point the starting place for a scientific expedition ; 
and expresses his willingness to lead such a venture. 
His plan would be to form a depot here, erecting 
houses or tents and storing provisions. From this 
base, with an equipment of sledges, dogs, snow shoes, 
ete., he would push southward in search of the south 
magnetic pole, which he estimates as lying 160 miles 
distant, and in the same position as was calculated by 
Ross, namely, in 75° 5' 8. and 150° E. Should such a 
discovery be made, its importame would in itself com- 
pensate for the cost of the expedition. Mr. Borehgre- 
vink, however, looks for important zoological and 
mineralogical results. He bases the former expecta- 
tion upon certain remarkable scars found upon many 
of the seals in these latitudes, which would indicate 
the existence of an enemy answering to the white polar 
bear of the north. The discovery of rocks composed 
of quartz, garnet and feldspar fragments “ bolde out 


these regions.” In summing up his experiences, the 
lecturer remarks that they had comparatively high 
temperatures, higher than Ross experienced. The 
minimum temperature within the Antarctic circle was 
25° F., the maximum 46° F, ‘‘ The question naturally 
arises, Has the average temperature risen during the 
past fifty-four years, and has vegetation for the first 
time developed in those southern latitudes since Ross 
was there? It does not seem probable that the a 

arance of vegetation on Possession Island would 

ave escaped the observation of the naturalists who 
accompanied that expedition.” 

The question as to the possible steady increase in 
temperature that the lecturer raises is of deep interest ; 
and, as concerning those remote regions, it is of para- 
mount importance. Foritis in a permanent rise in 
the temperature that we see a possibility of a loosen- 
ing up and breaking away of that majestic barrier of 
ice which, the explorers tell us, shuts as completely 
out from further acquaintance with the South Polar 


hopes that minerals of economie value may occur in 


regions. That an increase in the temperature is pro- 
ducing such a loosening of 
the great ice continent is 
strongly suggested by the 
unprecedented quantities, 
and hitherto unheard of 
magnitude, of the icebergs 
that have been of late en- 
countered in the Southern 
Ocean. From November 
14, 1891, to February 16, 
1893, the ships in these 
waters have fallen in with 
bergs of colossal size, some 
being from 1,000 to 1,500 
feet high, and miles in 
length. To quote a few 
cases. On April 6, 1891, 
the Cromdale, Captain 
Andrew, passed a berg that 
was 1,000 feet high. On 
the 23d of the same month 
the Strathdon, Captain A. 
T. Willis, was surrounded 
by bergs in 45° 8., 25° W. 
‘One of these stupendous 
ice stragglers from the Ant- 
arctic barriers was at least 
1,000 feet high. Another 
having an altitude above 
the sea surface of 800 to 
1,000 feet was sailed along 
for forty miles!” The 
writer has a personal ac- 

uaintance with this gen- 
tleman and can testify that 
he has superior intelli- 
gence, and would be uat- 
urally conservative in his 
statements. 

The County of Edin- 
burgh, in 45° 8., 37° W., 
29assed numerous be 
rom 200 to 900 feet high, 
strewed over a course of 
100 miles. The bark Par- 
see sighted a berg which 
was thought at first to be 
an island. It was ‘much 
blackened, and thickly 
coated with earthy matter 
and stones.” 

Captain Hadfield, of the 
Gladys, saw “signs of 
human beings having lived 
on one of the bergs, There 
was a beaten track; a place 
of refuge, formed in a 
sheltered work on the sum- 
mit; and apparently five 
dead men lay on different 
parts of the berg!” Here 
is food for speculation indeed. This earthy matter, 
rocks and stones, together with signs of human life, 
all found upon one of these visitants from that un- 
known region ; this surely is a strong presumption in 
favor of the existence of races that answer to the Es- 
quimaux of the far north. 

But let us give a moment’s thought to the magnitude 
of these frozens Titans. According to the laws of float- 
ing bodies, the ratio of the bulk of a floating body of 
ice above the water to that below is as one to nine. So 
that, if the 1,000 foot berg seen by Captain Willis were 
of symmetrical section, it is quite possibie that the 
towering mass, 1,000 feet in height, was only a small 
part of a mountain of ice that reacbed some 8,000 to 
10,000 feet into the depths below. Add to this that 
some of these bergs were sailed along for forty miles, 
and the mind’s sense of dimension is baffled. 

By what process did nature form these huge masses. 
At the Muir glacier, on the Alaskan coast, the process 
of berg formation can be watched from the steamer’s 
deck. The seaward face of the glacier, as it is slowly 
pushed out over the deep, is continually breaking off 
in huge detached masses, which, in the form of bergs, 
float away slowly to the southern seas. The ice of the 
glacier is formed by the enormous pressure of the ac- 
cumulated snow up the mountain gorges, The possible 
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thickness of the ice will be determined by the depth | about thirty years have elapsed since Stuart and the 
of the gorge, which serves at once as the mould in| ill-fated Burke and Wills first traversed the area from 
which the ice is formed and the cradle down which it | south to north, while it has not yet been crossed from 
is launched to the ocean, The question arises, in re-| the eastern to the western shone. It may, therefore, 
turning to the mammoth bergs of the south, What be said that, with the exception of areas near the 
magnitude of mountains, what unheard of depth of | coast, the great interior remains unexplored, or only 
canyons and valleys must it require to hold a glacier| known along a few route lines. This area caunot be 
which is capable of setting free bergs that are 8,000) less than two and a quarter millions of square miles. 
feet thick, and so many wiles io length ? | Ina general sense, Asia as a whole has been explored, 
It may justly be expected that, when the explora-| and yet there are vast regions in which the exploration 
tion of those southern regions shall be taken up in the | has only proceeded far enough to give a knowledge of 
thorough fashion that has characterized North Polar! the more conspicuous physical features. This applies 
investigation, there will be physical wonders in store | to the great bulk of Central and Northern Asia be 
such as no other spot on earth can show. The dis-| tween lat. 40° N. and lat. 70° N. and long. 125° E. and 
covery of vegetation, and of indications of minerals of , long. 70° E., giving an area of at least five millions of 
commercial value by Mr. Borehgrevink suggests that | square miles, North of the seventieth parallel there 
such investigation would be not merely of surpassing }are about a quarter of a million square niles of unex- 
spectacular interest, but would have results of a last- | plored lands. 
ing economic value, | America, both North and South, except the far north 
. jof North America and the narrow southern part of 
South America, may also be said to have been explor- 


THE EXPLORATION OF THE SURFACE OF 
THE GLOBE. 

By Prof. J. Logan Losey, F.G.S. 

THE meeting of the sixth International Geographi- 


only the larger features have received any attention. 


is a fine one, perhaps could not be bettered ; for 
although it is not in the central part of the lagoon, jt 
is near the north passage and thus convenient for out. 
side work and near enough the other islands of the 
lagoon. 

The Mortlock group consists of three atolls ang 
seven islets. The largest, Lukunor, is in lat. 5 2) N. 
and long. 153° 28' E., and is 170 miles southwest of { ela. 
All the islands of the Mortlock group on the reefs are 
low, rising only a few feet above the level of the sea, 
and some of them are swept over by the waves when 
the sea is running very high. he situation and 
soo of each island are as follows : 

szukunor atoll, lat. 5° 21’ N and long. 153° E.. and 
with Lukunor, population 825, and Oniop, population 
300. 

Satoan atoll, lat. 5° 12’ N. and long. 153° 51' E., with 
Satoan, population 725; Ta, population 350; Kuru, 
population 400; Mor, population 300. 

Etal atoll, lat. 5° 36 N. and long. 153° 41' E., with 
Etal, a population of only 400, giving a total popula- 


| ed ; but, as in Asia, there are vast regions of which | tion of the Mortlock group of 3,300. 


Forty miles northwest of Etal, in lat. 5° 36 N. and 


The exploring journey of Mr. F. Russell, of Ohio Uni- | long. 158° 41’ E., is the Namaluk atoll, with only one 
versity (1892-4), from Lake Winnipeg by Lake Atha- | island, having about one square mile of dry land aud 
basca and Great Slave Lake to the Musk Ox Hills, jay 


yopulation of 300. 


cal Cogress in London compels attention to the preat 
subject of the exploration of the surface of the globe, 
and to the progress that has been made toward its 
completion, 

During the sixtv years comprising the last decade of 
the fifteenth and the first half of the sixteenth century, 
the greater portion of the earth’s surface was made 
known to mankind. It was during these years that | 
Sebastian d’Eleano first circumnavigated the globe; 
that Vasco de Gama first doubled the Cape of Good 
Hope, and that the two Americas were added to the 
map of the world by the voyages of Columbus, the two 
Cabots, and Mayellan. Australia, too, then first ap- 
peared in European maps, for in a French chart of 
1542 we find the island continent included under the 
name of ** Jave la Grand.” 

Since the middle of the sixteenth century every sea, 
except those within the Arctic and Antarctic Circles, 
has been traversed in all directions, and very many 
islands, large and small, have been discovered. e 
are justified, therefore. in assuming that all the land 
areas of the globe are known in position and extent, 
with the exception of what may be hidden behind the 
northern and southern ice. But although the position 
and extent of practically all the land areas of the globe 
are known, regions of vast extent remain unexplored, 
and an immense aggregate area, though generally 
known and mapped, has not yet been explored in de- 
tail, much less accurately surveyed. Moreover, there 
are extensive regions which, although they have been 
mapped in considerable detail, require much more 
careful exploration than they have yet received before 
entirely reliable maps of their surface features can be 
produced. 

Of the altogether unexplored regions of continental 
land, undoubtedly the largest aggregate area is still in 
the African continent, notwithstanding the gigantic 
strides exploration there has made during the present 
century, and especially during its latter half. African 
explorers, from Bruce and Mungo Park down to Liv- 
ingstone and Stanley, and those still in the field, have 
gradually changed the map of Africa from what was 
little more than the outline of a great contineut to an 
area largely checkered with detail. The latest explor- 
ation of the heart of Africa was made so recently as 
last year by Count Gotzen, who crossed the continent 
from Pangani, on the eastern coast, to Kirmeder, 
south of Stanley Falls, on the Congo, by which river | 
he reached the western coast. This journey has given | 
to geography the Lake Umburre, five crater lakes, and | 
the voleano Kirmega Lehagongo, besides much valu- | 
able information respecting the country traversed and | 
its inhabitants. 

The unexplored parts of Africa form an aggregate | 
area however, very far exceeding that explored, while | 
the well-surveyed area of the continent is but a small 
proportion of the whole. The regions unexplored com- | 
prise 

1. The immense area of North Africa usually called 
the Sabara, or Great, or Libyan, Desert, lying between 
lat. 30° N. and lat. 15° N. and long. 30° E. and long. 
15’ W., and having an area of upward of three millions 
of square miles. 

2. An area of at least a quarter of a million of square 
miles north of the Gold Coast. 

3. The eastern spur of the continent comprising 
Somali Land and Gallia Land, and containing fully 
three-quarters of a million of square miles. 

The great central interior region extending from 
10° N. lat. to 26S. lat., and spreading eastward from 
near the Atlantic coast to 25° BE. long. and to 30° E. 
long. in its northern part. Though this great region | 


has been repeatedly crossed, and the Congo and ad-| 


jacent districts to some extent explored, yet there | 
must be still two and a half millions of square wiles of 
quite unexplored lands, 

Thus we find that out of eleven million square miles, 
the whole area of the continent, at least six million 
five hundred thousand square miles remain unex- 
plored. 

Of the greater part of the remainder of Africa it can 
only be said that its chief physical features are known 
asthe result of very incomplete exploration. Even 
the known and settled regions of South Africa have 
not to a great extent been surveyed by a geodetic 
triangulation, the necessity for which has been well 
»ointed out by General E. F. Chapman, of the War 
Jffice, in a recent letter to the president of the Royal 
Geographical Society. He writes, in urging the sub- 
ject as one requiring the attention of the International 
Congress: “It appears to me that, great as has been 
the development of political and commercial interests 
in Africa during the past decade, our knowledge of the 
topography of the interior of the country has not made 
an advance by any means as important, and that there 
are large portions of that continent of which no accu- 
rate maps exist, although they have been for vears 
under a civilized administration and occupied by set- 
tlers of European descent.” 

Although Australia was known as a large island in 
1542, it was not until 1848 that the exploration of the 


entire coast was completed by the Beagle expedition, 
wade so famous by the illustrious Darwin, and only 


near Bathurst Inlet, and back to Fort Providence by| The atoll of Losap is in lat. 6° N. and long. 152° 
the Mackenzie River, has shown not only how very | 43 E., sixty-five miles northwest of Namaluk, and com- 
imperfect are the maps of the Great Northwest, but! prises two inhabited islands-—Losap, with 300 people, 
how inaccurate they are even in the details that have | and Peace, with 200 people—and a number of unin- 
been given. A very large portion of the interior of the | habited islets. Fourteen miles farther on in the same 
northern part of South America has, tov, been very | direction is Nama, in lat. 7° N. and long. 152° 33° E.. a 
cursorily explored. | lone island in the midst of the sea, without a lagoon, a 

The untraversed lands of the far north of North | product of some freak, one must suppose, of the build- 
America, with the adjacent islands and Greenland to} ers, which must have separated from their fellows long 
before the flood. Itisa small island witha popula- 


the seventy-fifth parallel, and even of Labrador and | 


the Northeast Territory,* are still so extensive that 
they give an aggregate area of fully a million and a 
half of square miles awaiting the explorer. 

In South America, Patagonia and 


tion of 300 and is forty miles from the southern pas- 
sage in the reef of the Ruk atoll. 
Thus we have the Mortlock group, with a popula- 


Fuegia apart | tion of 3.300, the four interjacent islands, population 


from their coast lines are practically unknown lands, | 1,100, and the Ruk lagoon, with 15,000 or 16,000 people, 
and so may be included among unexplored areas, to| making a total of wore than thirty isiands and 26,000 


which they add half a million of square miles. 

Besides continental lacune# on our maps there are 
the interiors of many large islands, as New Guinea 
and Borneo, and the Arctic and Antarctic unexplored 
regions, which add largely to the unknown areas of 
the earth’s surface. 


people. There are still other islands lying to the 
west of us; but as I have not visited them, I will not 
speak of them in detail now. 

Products.—The products of these islands, though 
abundant, are limited in variety. The breadfruit isa 


It will be safe to estimate such | very wholesome food which grows on large trees, is 


areas as are insular and outside the Arctic and Antare-| prepared for eating by roasting or cooking on stones, 


tic Cireles at half a million of square wiles. 
Arctic navigators have penetrated to 83° 24 N. lat., 


and thus have reached a point about four hundred and | kept through the year. 


fifty miles only from the Pole, but it cannot be said 


that the area inclosed by the seventy-fifth parallel has | of commerce and is also used for food. 
There is, therefore, around the North | very delicious if the nut is gathered before it is too 


been explored. 
Pole about three and a half millions of square miles of 
unexplored region. 


| 


| 


is the staple article of food, is gathered during the 
harvest and put into underground cellars or pits and 
The cocoanut is also abund- 
ant aud widely scattered, and is the principal article 
The milk is 


ripe, and is about the only thing we can drink when 
we visit the low islands. The taro, resembling our 


The Antarctic regions have been much less explored | potato, is also a wholesome food, though, unlike the 
than the Arctic, for only on one side bas any deep) breadfruit and cocoanut, it must be planted in care- 


penetration of the area within the Antarctic Circle | fully prepared beds. 
Allow-, important as food; and bananas are in 


been effected. Here 78° S. lat. was reached. 


Then there is the pandanus, un- 
uk and some 


ing for this, there will still be about five millions of | of the low islands. 


square miles of unexplored region around the Southern 
Pole. 

Thus it appears that, leaving out of account the 
very imperfectiy known regions of Central Asia and 
the interior of the northern parts of both North and 


South America, as well as the similar areas of Africa | 


and Australia, there is an aggregate area of about 
twenty millions of square miles of the surface of the 
globe as yet quite unexplored. This aggregate is made 
up as follows: 

Africa. ... 


North America 


6,500,000 square miles, 
. 2,250 000 
1,500,000 


Manufactures.—In the Mortlock Islands they manu- 
facture a very good cord and rope from the cocoanut, 
a kind of cloth made from the fiber of a species of 
hibiscus, and very good sail and oar canoes. In Rak 
they do not make the cord, but they weave the cloth 
aud they prepare a kind of paint for the body, which 
is usedin the dance, by warriors going to battle. and 
by dudes and belles generally, and is sold extensively in 
the islands. They also make rude wooden dishes and 
various kinds of ornaments for the head, belts made of 
shells and beads, hoes and adzes out of the bone of the 
turtle’s back. The only musical instrument is a nose 
flute, which is simply a long hollow reed, and the per- 
former, blowing into one end with his nose, and using 


— his finger on the other end, is able to obtain consider- 
500,000 “ able variety of tone. 

Arctic regions ......- " 3 500,000 “ Houses.—The houses are rude and without floors. In 

Antarctic regions. 5.000.000 “ Ruk they usually raise the eaves of the roof a few feet 

from the ground, meke thefr homes light 

“ene - and airy; but in the Mortlocks the eaves of the roof 

Total..... - + 20,000,000 are set on the ground, the gables are boarded or 


When we add to this great total not merely the enor- 
mous areas of only partially explored regions, but also 
those that, though explored, are not yet accurately sure 
veyed, it will be seen that the field for further geo- 
graphical exploration and research is abundantly wide ; 
for the globe cannot be said to be geographically con- 
quered until all its physical features are accurately 
known and mapped, and all its babitable lands, at 
least, have been covered with the network of a com 
plete geodetic triangulation. 
becoming increasingly more important to mankind, 
cannot fail to be greativy promoted by such a gathering 
of the world’s foremost explorers as that now assem 
bled in London.—Knowledge. 


NOTES ON RUK AND THE 
ISLANDS. 
By Rev. F. M. Prics, of Ruk. 


LOCATION and Population.—Our general field is the 
| Central Caroline Islands, comprising the Ruk lagoon, 
the Mortlock group, and other islands scattered be- 
tween and west of these groups. -The name atoll is 
given tothe islands which consist of a ring of coral 
reef surrounding a lagoon, with islands here and there 
on the reef and also in the lagoon. 

Ruk has a large lagoon with a mean diameter of 
twenty-five miles, within which there are about twenty 
high islands, The mission station is on Uela, a beau- 
tiful, high island. probably fifteen miles in cireumfer- 
ence, having a diversified surface of bigh hills and 
numerous brooklets, covered with a thick growth of 
tall grass and weeds, and in some places with fine 
woods, It is situated near the western side of the reef, 
in lat. 7° 26 N. and long. 151° 52’ E., and has by native 
estimate a population of 1,000. The American Board 
has about thirty acres of land on the western side of 
the island, two good dwelling houses, a modest though 
very pretty seminary building for the girls’ school, a 
cottage, a building for the boys’ school, and a few 
other smaller buildings for mission use. The location, 
selected by Mr. Logan and named by him Anapauo, 


MORTLOCK 


*See “ Explorations through the Interior of the Labrador Peninsula, 
1803-4," by A. P. Low, The Geographical Journal, June, 1805. 


thatched up, only a very small hole is left for ingress 
and egress, and the houses are very dark and dismal 
within, besides being close and unhealthy. The people 
seem to abhor privacy. Several families will often be 


‘found in one room, with no partitions or sereens be- 


) 


This great work, a work | 


tween them, the place of each family being marked 
by their mats, which are spread on the ground. 
Great evils, of course, arise from this custom, and the 
social problem is made very difficult of solution where 
people live together so promiscuously. The cooking 
is usually done in an outbuilding—in Ruk by the men, 


| but in the Mortlock by the women, 


Dress and Customs.—The native dress is a loin cloth 
for the men anda short skirt forthe women. Since 
the coming of the missionaries the men and women 
have begun to wear along shoulder garment, which 
greatly improves their appearance ; and the teachers 
and some of the Christians put on our full dress. The 
climate being warm, the people take to clothing re- 
luctantly ; but there is agrowing sentiment among (he 
Christians in favor of wearing our clothing. Soumie- 
times they get up very curious combinations. For in- 
stance, the deacon of the church at Losap had on an 
old faded pair of blue denim pants, a long, dirty shirt 
which he wore outside-his pants, and over this a little 
white duck coat; a woman, who had been approved 
to come into the church at Etal, had no shoulder gar- 
ment on, and | told the teacher that he must tell her 
that it would not do for her to stand up without a 
shoulder garment. She was equal to the emergency. 
and when | called her name she came forward with # 
heavy coverlet wrapped about her shoulders. The 
poor thing nearly melted before we got through with 
the service, but she endured it bravely. Marriage !s 
recognized, but the tie is very loose. It is very com- 
mon for one party to desert the other for a trivial 
cause and remarry, and among the heathen there is 
very little socia: restraint. The people are usually 
kind, well-disposed, and little given to committing 
depredations. In appearance they are not disagree- 
able ; the face is round, broad across the cheeks, «114 
tapering toward the top; they are narrow across (!e 
cranium, although there are exceptions to this; (le 
brain is not largely developed. In this respect tly 
differ strikingly from the Chinese. 

Religious Beliefs.—They believe that there is 
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at divine being, whom they call Anulap, the great 
writ «ho dwells in the highest heavens apart from all 
other beings, surrounded by his own majesty and 
jory. He has little to do with the affairs of men, 
ae is mainly concerned with himself and lost in self- 
conte: plation. Witb him, however, there dwell two 
lesser, ‘hough very great divinities—one good and the 
other bad. The good one is called Semen an Kanor. 
He is. zreat chief and is intimately, though subor- 
associated with Anulap. He created the 


nd .- the command of Anulap, sustains the world 
now, ai! gives eareful attention to the affairs of the 
great A). Then there is Olofat, who is a wicked 
spirit, |):t does not meddle with the affairs of men. He 
troubles \nulap; steals his goods, destroys his pro- 
perty, #00 torments bim generally. They do not fear 
this evil .pirit, because they say he does not care any- 
thing about the affairs of men. There are two heavens 
—the heaven of the clouds and the highest heaven 


where tlic great spirits dwell. In the lower heaven, 
tho heaveu of the clouds, the spirits, or anu dwell. 
These anu, either created spirits or the souls of men, 
which have become anu after death, dwellin the low 
heaven, because they want to be near ¢ he earth, and 
they are coutinually occupied with the affairs of men. 
Individuals, tamilies, and tribes select their own anu, 
yay them divine honors, and supplicate them for favors. 
iyery island and every division of land, as also every 
occupation, has its special anu, which is both worshiped 
and feared. ‘The people sacrifice to these divinities by 
throwing offerings into the air; and, while they do 
not seem to think that these spirits are good, they 
believe that evil will be warded off by propitiating 
them. These are the popular objects of worship. All 
the people believe in them and many fear them. ‘ 

A peculiar superstition is that of rainbow worship by 
sailors and all who go about in boats. The sea is the 
home of the rainbow and is under its especial control ; 
therefore, when they go to sea, even though they may 
worship God on the land, they must pay honors to his 
divinity—the rainbow. They wear a charm about 
the neck—sometimes of beads or pearls, but oftener of 
twisted blades of grass; when they are ready for a 
voyage they hold this up before their eyes, mumble 
some sort of a prayer. and divine from the ap rance 
of the charm what their voyage will be. Whey pro- 
pitiate the rainbow by refraining from certain foods on 
their voyage and by offerings. Voyagers starting out 
from home will hail those returning and ask them 
what they may eat. The captain wears the charm, 
which is called the ‘“‘Uput an Palla,” and may be 
translated “The divining of the captain.” Uput is, 
however, a far wider superstition than that of rainbow 
worship. It touches every walk of life and is produc- 
tive of great evil. It is used with reference to mar- 
riage. If aman seeks a wife and she refuses his ad- 
vances, he at once resorts to divining, or ‘* Uput,” and 
soon returns with the charm about his neck, which 
the woman sees and must believe that the divinity has 
given him a favorable answer, and therefore she must 
marry him. And so with everything that concerns the 
people. 

Sorcery is very common and resorted to by the 
women very largely. It is not uncommon fora man to 
profess to hold communion with the spirits, and often 
one will remain ina trance for several days, to come 
out with some announcement with reference to the 
anu. Levi, an influential and very wicked man on 
Ruk, has recently been in such a trance and came out 
to build a house for the heathen dance, which he 
started soon after, and which has been the source of 
great evil. This heathen dance, or * puarik,” is really 
a feast to the devil; not to Olofat, the foe of Anulap, 
but to the evil spirit that is abroad in the earth. It is 
conducted with wild madness and most licentious 
practices. It has a powerful fascination for these 
emotional people, even though they well know that it 
is destructive of social life and domestic peace. It is 
said to propitiate the evil spirit, and many of the peo- 
ple are afraid not to participate in the feast lest they 
should incur the especial displeasure of the evil one. 

his accounts for the fact that old and decrepit people 
attend the puarik with little sense of shame, because 
they are driven to go out of fear of the evil spirit ; and as 
they take no part in the licentious practices, they do 
not see the especial harm. So faras I have learned, 
there is no such thing as bloody sacrifices, so that it is 
not strange that their ideas of sin and sense of the need 
of forgiveness are very obscure.—Missionary Herald. 


THE GREATER ANTIQUITY OF MAN. 
By Professor JOSEPH PRESTWICH. 


It is instructive to look back and note the changes 
of opinion that have taken place within the last half 
century respecting the age of man on the earth, 
whether among geologists or archeologists. With the 
latter we are not concerned. The former I have fol- 
lowed from the beginning. So late as 1858 the belief 
in the recent origin of man remained unshaken, and 
for this geologists themselves were largely responsible.* 

it was only in 1847 that the Geological Society de- 
clined to publish a paper which would have had the 
effect of showing that man co-existed with the extinet 
Quaternary mamtmalia, and would therefore be older 
than the age hitherto assigned, of about six thousand 
years Nevertheless it had not escaped the notice of a 
few independent observers that there were facts which, 
if admitted—and sufficient proofs were shortly forth- 
coming of their trath—must have led to a modification 
of the prevailing belief. The Rev. J. MacEnery, a 
Rowan Catholic priest living at Torquay in 1825-30, 
exhumed from the celebrated bone eave known as 

ent’s Cavern flint tools evidently worked by man, in 
definite association with the remains of the mammoth, 
rhinoceros, and other extinct animals, at a depth of 
Several feet beneath the surface and in undisturbed 
sround. This discovery was noticed by so excellent a 
geolosiet as the late Mr. Godwin-Austen, and con- 

rmed a few years later by a local committee, but the 
facts still failed to obtain recognition. 
Here the subject rested for some years. There was 


ie As a matter of history it may be recorded that so late as 1858, onl 

a are »efore the general conversion, a distinguished geologist contend- 
\ Ingenious argument that man was of recent origin, and that it was 

such human bones with those of 

he extinet g uls, a8 reported in the caves of En: 

‘cut to admit readily either the high of 

‘ecent date of certain lost species of quadrupeds. i 


a reluctance to look the question in the face. The 
fact was rejected as impossible ; but no special inquiry 
was nade. In the meantime a French gentleman— 
not a geologist, but an experienced archeologist—re- 
siding at Abbeville, and acting on theological rather 
than on geological grounds, as well as in belief of the 
diluvial theory current among the earlier geologists, 
which attributed all the superficial deposits of sand 
and gravel to the effects of the Mosaic deluge, became 
imbued with the idea that, if such were the case, the 
remains of antedilauvian man ought to be found in 
those deposits. He accordingly set himself to search. 
It was well known that remains of the mammoth, 
woolly rhinoceros, hyena, reindeer, ete., had been 
found in beds of Quaternary age near Abbeville and 
other places in the valley of the Somme. There he 
therefore commenced, nor was he long without his re- 
ward. True he found no remains of the human skele- 
ton, as he expected ; but he found flints fashioned into 
shapes which his acquaintance with the flint imple- 
ments and weapons of the Stone or Neolithic period 
led him to conclude were the work of human hands. 
There was no exact identity of forms, yet a general re- 
semblance so close that it was evident that the makers 
of the two sets of implements had the same objects in 
view, both sets being alike fitted for defense, offense, 
and various domestic purposes. At the same time 
there were fixed points of difference, such as that the 
Stone period implements were mostly ground apd 
polished, while the Drift implements were rough and 
unpolished ; and, though clearly made to serve similar 
purposes, there was a certain difference in the pat- 
terns. 

The absence of human bones presents, however, no 
difficulty. In the first place, while wild animals, lived 
in vast numbers during the Quaternary period, early 
man existed but in small communities ; secondly, his 
bones, if exposed, would speedily decay ; or be re- 
moved, if underground, by the infiltration of the sur- 
face waters, unless placed under favorable conditions 
for their preservation, such as if covered with a bed of 
clay, or when they were embedded in the argillaceous 
deposits of bone caves. So great is this property of in- 
filtrating waters that there exist beds of gravel, origin- 
ally consisting of insoluble siliceous elements mixed 
with pebbles of chalk and oolite, in which the latter 
two calcareous elements have been completely dis- 
solved out, like so many lumps of sugar, and the in- 
destructible siliceous pebbles alone are now left. Man 
also could avoid inapy dangers to life to which animals 
were exposed. 

The statements of M. Boucher de Perthes, which 
were certainly not free from the introduction of some 
questionable facts and figures, were treated with ne- 
glect, and it was not until the late Dr. Falconer, 
whose Indian experience had led him to believe in the 
antiquity of man, visited Abbeville in 1858, and urged 
the writer—who had already satisfied himself that the 
previous discoveries in Belgium and Devonshire con- 
stituted a strong prima facie case in its favor, and had, 
on the first report of M. De Perthes’ discovery, been 
intending to look into the geological evidence—that 
the investigation was undertaken. In April, 1859, I | 
was able to corroborate the accuracy of M. De Perthes’ | 
discovery,* and witnessed the finding of two undoubt- 
ed worked flints in a mass of shelly shingle with mam- 
walian remains, at a depth of about twenty feet, in a 
pit at Menchecourt, near Abbeville, and subsequently 
of one at Amiens in a bed of high level gravel wit 
fluviatile shells. Sir John Evans showed likewise that | 
long previously similar implements had been found | 
under the same conditions at Hoxne, in Suffolk, and 
in Gray’s Iun Lane, London, but had been passed un- 
observed by geologists.+ 

This satisfied men of science that Paleolithic man 
existed in post-Glacial times, and that the chronology 
of the human race would have to be widely extended. 

Shortly afterward similar Paleolithic flint imple- 
ments, in association with similar mammalian re- 
mains, were found in the valley of the Thames, in the 
neighborhood of Salisbury, of Bedford, and elsewhere 
in the south of England. They were likewise dis- 
covered in many parts of France, in Spain, Italy, and 
elsewhere in the south of Europe. Nor was it long be- 
fore they were found on the north coast of Africa and 
in Egypt; likewise eastward in Syria, Arabia, in the 
Indiap peninsula, and elsewhere. 

In the meantime my report, and those of some geo- 
logical friends whom I bad invited to accompany me, 
had led Sir Charles Lyell to visit the Somme valley, 
and to announce the discovery at the meeting of the 
British Association at Aberdeen in September, 1859, 
and afterward to publish all the facts bearing on the 
subject in his popular Antiquity of Man in 1863. 

We need not pursue this stage of the subject fur- 
ther: suffice it to say that the discovery, so long re- 
jected and then looked upon with doubt, speedily be- 
came an accepted fact, and the antiquity of man en- 
rolled among the gains of science. 

Here the question rested fora time. But were weto 
stop there? Was there any reason to suppose that 
the relics met with in the valley drifts were the work 
of the earliest race of men? The workmanship on 
some specimens of the Paleolithic implements was not 
very much inferior to that of Neolithic times; and 
what was known of the human frame indicated but 
slight, if any, inferiority in its physical structure to 
that of modern man. All led one to suppose that 
ruder ancestors preceded Paleolithic man. 

Isolated specimens were discovered in this country 
from time to time in positions which suggested a 
greater antiquity; but, as in the case of the early 
Paleolithic discoveries, they failed to receive the at- 
tention which wany of them deserved. It was the 
same on the Continent, where, however. certain of our 
colleagues would carry back manto Miocene times ; 
but many of these cases have either proved illusive or 
else want confirmation. A recent discovery in Burma 
also associates man with Miocene strata: this again 
wants confirmation. 

My object at present is, however, with a more re- 
markable case at our own doors, a ease which relates 
not to isolated specimens, but in which the finds, 
numbered at first by hundreds, now count by thou- 
sands of specimens,{ and which would carry back man 


to early Glacial if not to pre-Glacial times, and thus 
give him the “greater antiquity” surmised as proba- 
ble on other grounds. 

For the discovery of this new location we are indebt- 
ed to Mr. Benjamin Harrison, a keen and enthusiastic 
naturalist trading in the picturesque village of Ight- 
ham, in Kent. he small stream of the Shode passes 
through the village, and flows into the Medway at a 
short distance east of Tunbridge. In both the high 
and low level gravels which flank the valley Mr. Har- 
rison, prompted by the discoveries in the valley of the 
Somme, found flint implements of the ordinary 
Amiens and Abbeville Paleolithic types. These I have 
already deseribed.* But this did not satisfy him, and 
our business now is with older ground. 

At a short distance north of lghtham rises the es- 
carpment of the North Downs, there from 600 to 700 ft. 
high, and forming part of the elevated chalk plateau 
which slopes gently northward toward the Thames. 
There Mr. Harrison set to work. No more unpromis- 
ing ground could have been chosen for further search. 
There are no streams and no valley drift beds. But 
the habit of search prevailed; Mr. Harrison persevered, 
and soon becaine aware that in the Southern Drift 
thinly seattered over the surface of the plateau there 
were some flints which bad the appearance of having 
been chipped and worked by human hands. They 
were, however, so rude, and so little removed from nat- 
ural fragments of flint, that when a collection of sev- 
eral hundred specimens was exhibited at a weeting of 
the Geological Society, they were by many treated 
with derision. In my opinion, however, there could 
be no doubt of the artificial character or of the greater 
age of the majority of the specimens; but at that time 
very few shared in this belief. 

he skepticism arose from two causes—first, with 
respect to the rudeness of the implements, which led 
to the denial of artificial work; secondly, to the absence 
of an important link in the chain with regard to their 
geological age. We will deal with the last difficulty 
first. It is a difficulty that arises from the absence of 
any beds of known Glacial age associated with the 
ony, drift. Nor, with the exception of the Crag 
eds (Diestian) of Lenham, which underlie the plateau 
drift, are there any beds of pre-Glacial age present. The 
absence of any organic remains constitutes another dif- 
ficulty. None exist. But are we therefore to retire 
discomfited and abandon the inquirv? It has been 
long known to geologists that the Glacial deposits of 
Hertfordshire and Essex do not extend to the south of 
the Thames. Why, then, expect them in Kent? All 
that can be done is to take the case as it stands, and 
if we cannot enter by the front door, let us see whether 
a side entrance cannot be found. Has it been sought 
for? Perhaps it has been felt that it is easier to lie 
cown at the foot of a wall than to seale it. 

There is really a perfectly practicable side door open 
to us in the relative position of the different drift beds, 
and in the extent of denudation or valley erosion that 
took place between the deposition of the several drift 
deposits—a work of demolition which warks time as 
effectually as does that of construction. 

It was evident, for various reasons, that if the im- 
»lements were the work of man, they must have be- 
leaped toa much older race than man of the valley 
drifts. How was this to be proved? I will endeavor 
to answer the question as briefly and with as little 
technical detail as possible. It has, in the first place, 
to be remembered that what I have to say of the to- 
pography of the district has reference to it at the time 
when the drift, associated w.-n the flint implements on 
thesummit of the chalk plateau, was spread over its 
entire surface, and, therefore, before the dry chalk 
valleys which now intersect it were cut out and formed, 
and when also there was higher ground to the south, 
where now the hills and valleys of the Weald form 
part of the pleasant and fertile garden of Kent. 

At present the rainfall on the plateau sinks into the 
ehalk and escapes by underground channels into the 
adjacent deep river valleys. At the remote period 
here alluded to these valleys did not exist, and the 
rainfall escaped by wearing for itself channels on the 
clay-covered surface of the level plateau, which was 
at that time dominatod by higher ground to the south, 
while the whole line of main drainage was to the north 
in the Thames valley. Here, then, was a high level 
plaiv of chalk covered by argillaceous and drift beds, 
which thus became furrowed by the escaping rainfall; 
and as the furrows gradually deepened they ended in 
the formation of the existing chalk valleys. It will, 
therefore, be seen that these valleys must be newer 
than the hills through which they are cut, and conse- 
quently that the beds of sand and gravel, with the 
remains of the extinct mammalia, together with the 
flint implements of Paleolithic man, found in these 
valleys, must also be newer than the drift scattered 
on the summit of those hills. This is a simple propo- 
sition, but is one seemingly not yet maste by some 
of our geological friends. 

The great valley of Holmesdale and the river valley 
of the Medway (part of this eroded series) form deep 
channels, the one parallel with the chalk escarpment 
and the other cutting through it; and in both of these 
we find abundant traces of Paleolithic man, associ- 
ated, where the conditions are favorable, with the re- 
mains of the mammoth, woolly rhinoceros, and other 
animals. The significance of this fact cannot be too 
strongly insisted upon. 

A preliminary objection was raised against our in- 
terpretation of the plateau implements on the score 
of their alleged indefinite shapes and supposed absence 
of recognizable signs of workmanship or design. This 
led many to reject them altogether as the work of 
wan. But rude asa large proportion of the plateau 
implements are, it soon became apparent that a certain 
number of them could be resolved into distinct groups. 
and that particular forms prevailed, which constituted 
definite types, such as: 

1. Serapers of various sha These predominate; 
bat, unlike the scrapers of the Stone and Paleolithic 
periods, which form each a separate tool designed for 
the one object alone, these plateau scrapers, though 
sometimes made for use as one implement alone, are 
most frequently combined on the same flint with other 
forms of tools, such as drills, trimmers, and hammers; 


* Trans. Royal Society for May, 1859. 
+ Trans. Society of Antiquaries for 1859, vol. xxxviii. 


¢In Mr. Harrison's collection alone there are now 3,589 plateau speci- 
mens, It must be borne in mind that these flint implements are indestructi- 


ble, and that their numbers may represent the work of many successive 
generations. The total number found up to the present by the 
several coliectors cannot be far short of 5,000. 


* Quart. Journ. Geol. Soc, for May, 1891. 
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or else 4 flat or chisel-shaped seraper will have at the 
other end a circular scraper. Thus the one implement 
may serve for several purposes. It is a case of general- 
ized, preceding special, forts, 

2. Other scrapers have been formed out of split Ter- 
tiary flint petition, sometimes split naturally, at other 
times artificially. The edges are trimmed generally all 
round, so as to act as a rough seraper, in whatsoever 
position the pebble may best beheld. At the present 
day a similar practice prevails among some North 
American Indians, who, whenever in want of a scraper, 
select a pebble, which they split and then trim the 
edges, They rarely keep the old scraper, fresh ones 
being so easily obtained. This tool is called a pashoa, 
or seraper, and is used by the Shoshone Indians to 
dress skins, 

3%. Another common pattern isa flat, roughly pointed 
implement, of which the sides form scrapers, while the 
cetitral point might serve for other purposes. In some 
of these implements the point is very slightly protu- 
berant, and has lateral bow-shaped scrapers on either 
side. This is a form peculiar to the plateau imple- 
ments, 

4. A fourth and peculiar type of scraper is in the 


form of acrescernt, from one to three inches in breadth, | 


Sometimes these are made out of a thin, flat piece of 
flint; at other times they are rounded and shaped like 
a bent forefinger, and are about the size of one. They 
may have been used for scraping bones or sticks. An 
iron tool with a similar eurve, termed a “draw 
shave,” is now used in Kent for scraping hop poles. 

5. Other formsof these rude implements seem to have 
been adapted for use as drills, small hand picks, and 
other objects, 

6. Flakes, so common in the valley drifts, are rare, 
and only a few show the * bulb of percussion,” which 
is so characteristic of artificial fabrication. A sharp 
blow on any flint always results (as with the Saffol 
flint knapper’s work of to-day) in a more or less prom- 
ineut bulb. There are geoloyists who assert that they 
may have been formed naturally—an assertion which 
might be as difficult to disprove as it would be to prove. 
Flakes simply for cutting purposes are rarely found, 
while they are common in the valley drifts and in Neo- 
lithie depots, 

7. Besides these more usual forms, implements of 
the spear head type, so characteristic of the high level 
gravels of the neighborhood of Amiens and in the 
Thames valley, and of the flat ovoid-shaped imple- 
ments common in the lower gravels of Abbeville, are 
oecasionally met with. These plateau specimens—true 
prototypes of the later Paleolithic implements—are, 
however, very much ruder and smaller than the oth- 


ers; and, though a few rare, finely worked specimens | 


are sometimes met with, there is reason to believe that, 
like the Neolithic imple vents also found in the 
saine association, they are of a different and more 
recent age. 

8. But by far the larger number of the age ey 
specimens are shapeless fragments of flint, usually flat, 
stained brown, and merely chipped or roughly trimmed 
on the edges, just as at the present day an Australian 
savage will take pieces of bottle glass or telegraph in- 
sulators and chip them into some rude form adapted 
to his simple wants. Some of these flints are roughly 
square, others long or pointed; but all show artificial 
chipping or trimming on the edges, though whether 
so chipped by design or from use in chipping or break- 
ing other flints it is not always possible to say. 
are merely rude natural ft fragments which hap- 
pened to have a shape that seemed available for the 
object the searcher had in view, yet having no definite 
pattern. Still the work is evidently artificial, though 
to an unpracticed eye it may not always be easy to dis- 
cern. It is, in fact, often difficult to draw the line be- 


tween the natural flints and those which have been | 


thus manipulated. From the circumstance also of 
their having been merely natural flints picked up on 
the surface their original aspect often predominates 
over the subsequent work.* 

Nevertheless it is clear that the flints have been in- 
tentionally modified, “for we know of no natural 
agency which could produce the signs of work so 
abundantly shown upon them.” + Not only is the 
workmanship of the radest character, but the speci- 
mens have frequently been so much worn that the 
work is commonly blunted and often obscured. Al- 
though, however, there are hundreds of specimens 
having undefined forms, a large majority even of these 
will still be found to have relations more or less dis- 
tinct (often very faint) with the several types just 
described, It is evident that we are here in the pres- 
ence of a very simple and, may be, nascent intelligence. 
The work is, in fact, such as we might expect from a 
race of a time so remote from us, and so remote even 
from the Palwolithic race of men; for whereas at the 
time of the valley gravels this land had assumed its 
present main physiological features of hill and dale, at 
the time of the plateau drift these surface features did 
not exist. We may judge from this how great was the 
distance of time which separated the two races. 

But, says one critic, radeness of form is no test of 


They | 


| Stone period. There are, besides, certain generalized | Medway were excavated by the rains and ice of that 
forms which persist throughout all the peridds, though | period—while a limit to their antiquity is drawn by the 
| perhaps varying a little in some minor details Simple | superposition of the plateau drift on the Lenham Crag 
flakes likewise, more or less worked, are found in all | of Pliocene age. 

three periods. Of the greater antiquity, therefore, of the plateay 

Another critic remarks on the fact that pointed | men we think there can be no doubt. Some estinate 
| forms of the Amiens pattern occur on the plateau, and | of the remoteness of that time may be formed by con. 
| would have it, therefore, that all other forms also be-| sidering the position and age of Paleolithic man. As | 
|long to the same race of Paleolithic men. But in the | observed on a former oecasion,* when, thirty-five years 
high and low level valley drifts types of the same char-| ago. the barriers which restricted the age of man to 
| acter are repeated, notwithstanding their difference of | limited traditional chronology were overthrown by the 
lage: while closely allied Paleolithic forms oceur occa | discoveries in the valley of the Somme and in Brixham 
|sionally among Neolithic specimens, yet no one would Cave, the pent-up current of geological opinion te: ded 
| seriously contend that the relative age of the two was | to the other extreme of assigning to man (post-Glacial) 
affected by the circumstance. | an antiquity unwarranted by the facts. Measured ty 

Uthers would have it that the implements are found | our own limited experience of natural agencies, th. 
}in a peculiar bed of clay which is of local origin, and | deepening of the valleys, the life of the successive yen- 
|is, therefore, not a drift deposit. We, however, have | erations of the Pleistocene mammalia, and the dying 
never found them in that particular flinty bed when | out or extinction of a large number of species were 
| undisturbed, though they are met with on its disturbed | thought to demand a very long period of time. Con. 
lsurface. The drift on that surface is certainly not of| sequently it was at first suggested that the Glacial 
local origin, as is shown by the presence in it of frag-| period commenced possibly about a million years 
| ments of strata derived from the hills some miles dis-| since, and that the post-Glacial period had lasted 
tant to the south, | about 200,000 years. It was felt, however, on the other 

Again, it has been contended that the small valleys) hand, that the very large proportion of existing spe- 
| began their career on the plateau and finished as the | cies of land and marine animals which lived during the 
‘larger river valleys, and consequently that they all be-| Pleistocene period, and had since undergone no 
long to the same epoch—forgetful of the great lapse of change, combined with the stationary condition of 
time between the beginning and the end of the valley | man himself during so long an interval, presented 
/exeavation | serious objections to adopting such lengthened periods 

Some critics have even gone so far as to deny the/|of time. On neither side, however, were the conclu- 
workmanship of the flints, because, as they contend, | sions based on any definite data. To the uniformitar- 
they show no bulb of percussion. But how many of| ian the assumption of limitless time was an indispensa- 
the valley specimens show such a bulb? Certainly not | ble need, and, therefore, in the absence of any available 
lone ina handred or more. Where the trimming has| geological seale, geologists were led to adopt the astro- 
been done by pressure or by slight chipping it is not! nomical chronology of the late Dr. Croll, who, after 
likely there would be any. The argument, however, | first suggesting the higher figures, concluded that the 
is futile, because the fact is that some, though very | insetting of the Glacial period took place 240,000 vears 
few, specimens of the plateau implements do show | ago, and the end of the post Glacial period 80,000 
such a bulb. | Years ago. 

It has also been frequently asserted that these im-!| The extreme opinions, which, in reference to the 
plements are natural forms produced by the friction of Quaternary period, dealt with millions of years, are 
the shingle on the shore or in the beds of rivers. Chal- now probably held by few; but still many and 
lenged to show any such natural specimens, those who; possibly the majority of geologists assign to 
have made the assertion bave been unable, although| the Glacial and  post-Glacial periods measures 
nearly three years have elapsed since the challenge) of time which involve for the antiquity of 
was given, to bring forward a single such specimen.|man the vast periods just mentioned. Never- 
If, moreover, implements were formed in that manner, | theless, Dr. Croll himself considered that the 
they should be found in gravel beds of all ages and| modern doctrine of uniformity had led geologists to 
origins. So far from running water having this con-| overestimate the length of geological periods. In the 
structive power, the tendency of it is to wear off all| result, the discussion of the hypothesis still left the 
angles, and reduce the flint to a more or less rounded | disappearance of Paleolithic man at a distance of 
pebble. 80,000 years from our own times. We, however, can 

Such have been the niain adverse arguments urged | find no geological warrant for this great interval, 
against the plateau implements.* It will be seen that | There is no proof that Neolithic man reigned through- 
{most of them have been directed against conditions| out so long a period. Time has been too much used to 
assumed apparently under wisapprehension of the) explain all difficulties. Time, it is true, is illimitable, 
facts. We cannot, however, pretend to deny that|and there is no occasion to be niggardly in its use; 
| there are yet some unsolved difficulties, in the removal | yet, on the other hand, there is no oceasion for prodi- 
lof which let us hope that, after more of our critics! gality,+ orto employ it in support of problems when 
have visited the ground, we may have their co-opera-| other explanations fail, and time is resorted to as the 
tion. deus ex machina. 

That there should be hesitation in accepting the| Of the length of the reign of Paleolithic man no 
artificial character of some of the work we are not! definite measure has been suggested. e have on 
surprised, Were it not for the circumstance that de- | previous occasions endeavored to form some approxi- 
sign is shown in the frequent repetition of the same | mate estimate. It is for those geologists who place his 
form we could well understand that there should be | disappearance at «a distance of 80,000 years to say what 
some skepticism.+ Substituting “form” for “color,” | additional term they would require. For our own part 
might we not look upon this as a condition parallel| we know of no geological evidence to support such 


with that of color blindness? In the one case certain 
colors are invisible to the patient ; in the other certain 
marks fail to be apparent to his apprehension. 

One point of difference between the valley and the 
plateau forms is that the former are commonly large 
}and massive, and not adapted for use in the hand (al- 
though there are marked exceptions to this), but 
would appear to have been fixed to the end of a pole or 
stick for use as weapons of offense or defense ; on the 
other hand, the plateau implements are mostly of 
| small size, and fitted for use only in the hand. This is 


| further to be seen in the fact that they are generally | 


worked round all the edges, so that they could be used 
in different positions and on all sides. This absence of 
the large massive implements is a noticeable feature. 
| Whence could this have arisen? The elephant (E. an- 


tiquaus), rhinoceros (R. etruscus), bear (Ursus spelzeus), | 


and various formidable carnivora had already appeared 
| on the land, so that weapons of defense would appear 
to have been as much needed as in the subsequent Pa- 
| lwolithic period. Was it from want of skill or want of 
power? Were those men so devoid of intelligence or 
|so unable to cope with their feral enemies that they 
sought shelter and refuge in the trees of the forest ? 
| Can we venture on a conjecture that they were in that 
| sense an arboreal race ? 
These are questions we cannot pretend to answer. 
| What little is known of Paleolithic man leads us to 
suppose that he differed but slightly in structure and 
| habits from the modern savage. Of the structure of 
the plateau man we know nothing. All traces of bis 
frame, as also of those of the local contemporary mam- 
| malia,which might have inhabited the same wilds, have 


very long terms. They rest altogether upon Croll’s 
hypothesis, which entirely fails to satisfy the geologi- 
eal conditions of the Tertiary and Secondary forma- 
tions ; and, with the failure of that hypothesis, those 
measures of time must also fall. We need not here 
repeat the reasons which led us to conclude that the 
appearance of Paleolithic man—that is to say, the 
man of the Valley drifts—does not extend probably 
beyond a distance of about 20,000 to 30,000 years, and 
his disappearance at from about 10,000 to 12,000 years 
from our own times. 

Paleolithic man is admittedly post-Glacial. Be- 
tween him and Plateau man, or, as it has been sug- 
gested he should be termed, Eolithic man, is the wide 
gulf of the period of extreme glacialism, when this 
land was either under ice and snow or under an ice- 
covered ocean. According to Croll this period would 
appear to have lasted for more than 150,000 years. | 
have ventured on an approximate estimate of 15,000 
| to 25.000 years, though it must be admitted that the 
data for this are still very insufficient. For us, how- 
|ever, the important question at present is to under- 
| stand that anyhow the time needed for the advance 
j}and retreat of the great ice streams must have been 
jlong; and it is this which gives the measure of the 
interval between the Plateau and the Palolithic 
races of men. A very considerable length of time 
}must also have been needed for the evolution of the 
| symmetrical forms of the valley drift implements from 
| the rude Plateau types, a transition greater than that 
| which separates the work of the Vailey from that of 
| the Stone period artificers, 

No traces of older man have been met with on our 


| 


age, and leaves it to be inferred that these specimens | disappeared in the long roll of ages. How surely this! land; and though elsewhere instances have been re- 


are no older than other rude forms of later ages. ho 
of the advocates of the plateau implements ever said 
that it was? I know of none. We particularly re- 
marked in 1892 that rudeness of form alone was no 
proof of antiquity, and that there were plenty of very 
rude specimens of the valley types. ¢ We would again 
emphasize the fact that there are rude implements not 
only of the valley gravels, but also of Neolithic times, 
while among the stone implements of living savages 
there are many as rude as those of the plateau group. 

Each epoch had, however, its typical forms, and 
these are broadly persistent, howsoever rude the speci- 
mens may be, Inthe Neolithic period ax and chisel 
shapes predowinate; in the valley gravels the long 
vointed and spatula-shaped implements are character- 
istic of the period ; and in the plateau group various 
forms for scraping and hammering prevail. There are, 
no doubt, pointed forms in the plateau group, but they 
have a different cachet from those of the valley group, 
as these again differ from those of the subsequent 


* The varions forms of the plateau implements are figured in the Journal 
of the Anthropological Institute for February, 1802, and rearranged, with 
additions, in the writer's “Collected Papers on Controverted Questions in 
Geology.” 

t Letter of Canon Greenwell to the author. 

¢ Journal of the Anthropological Institute, February, 1802. 


| can be accomplished in permeable drift deposits we bave 
already pointed out, in the instance where the solid 
calcareous contents of a bed of gravel have been re- 
moved as completely as if they had never existed. 

| Of what use, then, were the implements? They 
could at least be used for hammering, for breaking 
bones, for scraping skins, bones, and sticks, and for 
chipping and trimming other stones for use. All this 
points to a very simple and primitive race whose wants 
were few, and who, perhaps, lived largely on fruits 
jand roots. There may have been races yet older in 
|other parts of the world; but in Britain nove older 
|have yet been met with. What their age may be, in 
terms of our chronology, we cannot say. In geological 
chronology we have reason to believe that they pre- 
ceded or were contemporaneous with some part of the 
Glacial period—that is to say, if we are right in sup- 
posing that the great valleys of Holmesdale and the 


Instivate for February, 
1882, on the occasion of the author's paper on the plateau implements ; and 
more recently on the occasion of Professor Rupert Jones’ address on the 
same subject at the Oxford meeting of the British Association in August, 
1804, and reported in Nataral Science for October that vear. 


+ The same skepticism was shown by a former generation with respect to 
the implements = the valley drifts. - 


| corded, they have either proved mistaken or else re- 

quire confirmation. Of one thing I feel satisfied : 
which is, that in no other instance do the phenomena 
exhibit so well as in this part of Kent the successive 
geological stages bearing upon the human occupation 
of the land, and so clearly help to establish the 
“Greater Antiquity” of Early Man.—Nineteenth 
Century. 


PETROLEUM IN PERU. 
By H. PoLAKowskY. 


As far back as 1866, E. P. Larkin, an American en- 
gineer, estimated the petroleum lands of Peru to have 
jan area of 7,200 square miles, and Fonville (“Le Pét- 
| role,” Paris, 1888) attributed to them an extent of 16,- 
square kilometers. These dimensions, however, 
only refer to the northern oil region (department of 
Piura) lying between Cabo Blanco, 50 miles N. © 
Paita, and the ravine (“Quebrada”) of Charan, 10 
miles 8S. of Rio Tumbes. The discovery of oil in the 

sninsuala of Punta Aguja in 1890 raised the above 
Eeues to 32,000 square kilometers. according to F. 


Quart. Journ. Geol. Soc, for August, 
+ Our observations apply only to the geology of the Quaternary period. 


* 
~ 
| 
| 


SepremBer 21, 1895. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1029. 


16443 


— 


- hos eport on the Peruvian region of 
end of 1892 (** Boletin de la 
Sociedad geografiea de Lima,” December, 1893), forms 
the best source of information on the subject. There 
are also other districts where petroleum has been 
found, but their extent has not been estimated. The 
vield of crude oil has increased from 650,000 liters in 
1885 to 80,000,000 liters (from 49 wells) in 1892, since 
when there are no statisties available. : : 

In the most northern district of the three into whieh 
the oil lands may be divided, namely, the littoral of 
the province of Tambes, extending from the valley of 
Mancora to the Rio Tumbes, a distance of 150 kilo- 
meters, the oil-bearing strata form a compact mass 
100 kilometers long and 35 wide, and boring is urostly 
earried on in the numerous mountain ravines ; the 
most bighly productive territory is cousidered by 
Moreno to lie back up in the hill passes. 

The central zone reaches from the Mancora Valley, 
over Punta Toea, to Panta Lobos, and the southern 
belt lies between 80°58 and 81° 11 W. of Greenwich 
and 5 48 to 6 10° 8. latitude, at 400—16,000 meters 
from the coast. 

Oil is frequently struck at 30 ft. below the surface, 
and the deepest wells hitherto do not exceed 800 ft. 
Moreno thinks that likely strata sbould be proved to 
1.200 ft., even though oil may be met with at less 
depth, because a greater yield would be obtained and 
pumping dispensed with. The best results are obtain- 
ed at the foot of the valleys or ravines. The oil in 
flowing wells does not rise to any height, but comes 
up quietly and continues running sometimes for years 
together. The spouting wells often send up a column 
of oil and gas 100 ft. high, causing a loss of oil until 
they can be elosed. 

Both the “life” and yield cf a well are very vari- 
able, one in Zorritos having flowed for 17 years. and 
some in Talara and Zorritos giving daily outputs of 
from 100 galis. to 800 barrels. The upper strata in 
Tumbes and Negritos consist of sand and impervious 
clay. sueceeded by lavers of sand, conglomerate, and 
shale to a depth of 250 meters. 

[port duties of 5 cents per liter for crude petroleum 
and residuum, 6 cents for kerosene, 9 cents for lubri- 
eating oil, and 30 cents for benzine, protect the home 
industry ; so that the import from the United States 
will soon cease altogether, that of lubricating oil hav- 
ing already been discontinued. The price of Peruvian 
burning oil is 3°50 sol. (American costs 8°20 sol.) per 
100 gals. ; erude oil costs 20 sol per ton, and is largely 
used as fuel on the railways, in gasworks and smelting 
furnaces, with good results, as well as being exported 
to Chile for similar purposes. 

The majority of the syudicates and companies work- 
ing these oil lands appear from their titles to be in 
English hands. .The oldest establishment (that of F. 
G. Piaggio, at Zorritos) is «lose to the shore near 
Tumbes, and comprises 216 hectares, each “claim” of 
4 bectares paying a rent or tax of 30 sol. per annum. 
The 14 wells have been running from 6 to 17 years un- 
interruptedly, and the works are lighted by natural 
gas. 

In Talara the London Pacific Petroleum Company 
owns some 400,000 acres, most of which is oil-bearing 
land ; at the foot of the Amotape mountain oil appears 
on the surface in many places, forming small streams. 

The Petroleum Syndicate, Limited, has oil lands at 
Punta de Aguja. Here the borings pass through 80 
ft. of sand, 78 ft. of soft earth (kind not specified), 
whereafter a layer of oil is encountered, yielding 15 
barrels per diem. Then follow 6 ft. of sand, 200 ft. of 
white, very hard, gold-bearing quartz, and finally 46 
ft. of white, highly porous quartz impregnated with 
gas and oil. which come up in large quantity. At 201 
ft. a second oil layer is struck, and at 388 ft. a third 
containing an abnormal amount of gas, indicating, in 
the opinion of Moreno, the existence of a very rich oil 
stratum below the quartz.--Chem. Ind. 


(From GARDEN AND Forest.] 
THE HAZELS. 


ONLY two distinct species of hazels, or the genus 
Corylus, have been generally recognized as native in 
Nirth America north of Mexico; but Dr. J. N. Rose 
has recently pointed out (Garden and Forest, viii, 263) 
distinetions which he considers are sufficient to estab- 
lish a separate species heretofore regarded as a west 
coast variety of C. rostrata, and known as C. rostrata, 
var. Californica. The beaked hazel, C. rostrata, is 
common over a wide territory in the eastern United 
States and Canada. Growing over wuch of the same 
region, but apparently not extending so far north, is 
found the other American species, Americana. 
This, in fruit, is readily recognized by the broad leafy, 
wore or less glandular hairy husk or involucre which 
incloses the nut ; and without fruit it may generally 
be Known by its glandular bristly young twigs, its 
broader, rather thicker, rougher and coarser leaves, 
which often have some short glandular hairs on the 
upper surface and on the veins beneath ; by its larger 
and stiffer and coarser habit of growth, and in winter 
by its mueh longer, stalked, nodding or pendulous 
wale catkins, C. rostrata, in fruit, is at once recog- 
nized by the densely bristly, more or less tubular 
husk or involuere which grows over and above the 
put. When fruit is not present for identification the 
plant may be known by its thinner, narrower, more 
pointed leaves ; its more slender branches and general 
habit of growth ; by its young twigs, which are either 
glabrous or nearly glabrous, or are thinly covered 
with soft, more or less appressed glandless hairs. In 
winter the plant may be distinguished by its short, 
nearly sessile or stalkless, erect catkins. It appears to 
be hardier and to grow farther north than the other. 

As Dr. Rose has given a technical description of 
Corylus rostrata in the article referred to, it is un- 
necessary to add more here in description of the spe- 


cles or explanation of the drawing made by Mr. C. E. | 


axon, 
:, Che figure shows some of the variations which may 
»e found in the shape and appearance of the fruit as 
xrows iu New England. Occasionally plants are 
ound with the husks much split, exposing the nuts. 
> sweet edible nuts also vary somewhat in size and 
shape. Chey are often collected for eating, but the 
“tense covering of slender, rigid, deciduous bristles by 
Wich the involuere is protected renders the collecting 


| of the fruit a disagreeable work, as the bristles easily 
penetrate the skin. 

In the large oak family, or Cupulifere, in which the 
hazels have usually been classed, they aypear to have 
closer affinities with the Hornbeams, Carpinus, and 
the hop hornbeams, Ostrya, than any other familiar 
genera. The analogies will be noticed more particu- 
larly in a comparative study of the flowers and fruit. 
The male or staminate flower buds in the form of cat- 
kins are exposed and conspicuous on the hazels dur- 
ing winter, while the female or pistillate flowers are 
concealed within axillary sealy buds. The female 
flowers are mostly, but not always, in buds nearer the 
apex of the branch than the male blossoms, At least, 
this is true with Corylus rostrata and C. Americana, 
but the latter commonly has a cluster of male catkins 
at the apex of a twig, with female flowers intervening 
between the male blossoms lower on the branch. 
They may, however, be more or less intermixed, and 
on some foreign species female flower buds may be 
found growing on the base of the stalks of male 
aments, 

With the first warm days in spring the male catkins 
elongate and mature pollen, and from the female 
flower buds there are protruded a number of short 
threadlike dark red styles which receive the pollen 
that eventually fertilizes the ovules. After flowering, 
the plant seems to remain nearly dormant for a con- 
siderable period, sometimes two or three weeks, after 
which more evident growth is developed. Watching 


the progress of the buds and young growths, it will be 

| found that the some-time fertilized female flowers are 
}earried out on the tips of new leafy shoots, and the 
shoots are well grown before the female flowers or 
young fruit make apy visible development or become 
at all noticeable on the extremities. It is unusual 
among our trees and shrubs to have blossoms pro- 
duced from axillary buds on old shoots so early in the 
season, and have these buds afterward develop into 
leafy branches several inches long, bearing the fruit 
}oun the apex. Carpiuus and Ostrya are somewhat 
analogous, but in these the voung twigs Lave burst 
from their buds and have made some growth and pro- 
| duced leaves before the flowers are fertilized. 

In most trees with which we are familiar the flowers 
and fruit are either produced on the old wood or on 
new growths, the flowers developing with or after the 
new branches. Little that might be called an ovary 
j and no ovules can be detected in the hazels until long 
| after the plants have flowered or until the foliage has 
| become well grown. 

The development of the flower and fruit of the 
hazel is interesting and well worth attention. The 
male catkin is composed of pumerous flowers inserted 
jon the under side of overlapping bractlets, each 
bractlet bearing a single flower composed of about 

four divided stamens which appear to bear eight 


anthers, but these are generally assumed to represent 
half anthers which have become separated. Each 
sealy bud producing pistillate or female flowers bears 
from two to half a dozen or more blossoms, forming 
what may really be reyarded as a densely crowded 
head or spike. Each flowering scale, in the female 
cluster, bears two flowers side by side on the inner 
surface, each blossom bearing two styles. The flower- 
ing scale or bract is more or less accrescent and may 
be found much enlarged and leaflike at the base of 
the mature fruit. What finally forms the leafy husk 
or involucre around the nut exists around the young 
| ovary as a little girdle or two tiny scales with laciniate 
edges. 

Very often one of the two flowers on the bract is not 
fertilized or does not develop, but the involucre grows 
considerably and may be found crowded near the base 
of its companion flower and ovary, which bas grown 
into a fully developed nut and involucre attached to 
the same bract; or both flowers may be abortive, 
their place being indicated in late summer by the en- 
larged bract and involucres crowded among the fully 
developed fruits. 

Among many interesting Japanese plants which are 
identical with or nearly related to our eastern Ameri- 
can species, there is a beaked hazel very similar to 
ours, and which the botanist Maximowicz regarded as 
a variety of it, naming it Corylus rostrata, var. 
| Sieboldiana. It has the long tubular beaked, bristly 
fruit of the beaked hazel, and herbarium specimens 


1. Flowering branch. 2. Seale from male ament. 3. Stamen. 4. Bud with female flowers. 5. Scale with two 
female flowers. 6. Pistil. 7. Fruiting branch. 8, 9, 10, 11. Different forms of frait. 12. Winter branchlet. 


THE HAZELS—CORYLUS ROSTRATA. 


show that it is nearly like ours in twig and leaf, but 
some specimens show both appressed simple bairs and 
erect glandular bairs on leaf stalks and young twigs.— 
J. G. Jack. 


IS LIFE UNIVERSAL?* 


THE genera and species in which all known animals 
and plants were arranged during the first half of the 
present century were at that time generally supposed 
to present well defined characteristics by which their 
complete demarkation from one another was clearly 
established. But the later discovery of living and 
fossil intermediate forms, tugether with these sup- 
posed to have existed, which the doctrine of continu- 
ity demands, and of which many traces may yet be 
found in a fossilized state, have completely filled in the 
intervening spaces which formerly separated one 
species from another, and which gave to each its dis- 
tinguishing features. As a consequence, we are no 
longer able to designate the boundary of a class, but 
are compelled to regard the totality of living things as 
consisting of a single system of diverging series, each 
unit of which differs from contiguous units only by 
an infinitesimal amount. 

Thus has modern science destroyed the very founda- 


* J. Edward Chappel, in the New Science Review. 
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tion upon which rested the traditional genera and 
species, and made apparent the artificial vature of all 
biological classification which takes into account the 
extinet as well as still surviving forms of living or- 
ganisms. But the obliteration of ancient distinctions 
has by no means terminated here. No absolute or 
real difference between the living and the not-living 
can be found upon which to base a natural classifica- 
tion, for the properties and movements which we de- 
note by the term “life” are, according to our best 
information, not confined to any limittd portion of 
the material world, but are attributes of matter in gen- 
eral. The higher or more complex inorganic forms are | 
evolved from the lower, and, by a continuation of this 
same process, a complexity is sooner or later attained | 
such that the term “inorganic” is no longer applied, | 
and we call the aggregate organic. 

Thus certain biologists, perceiving the necessity of 
the assumption of cosmical unity, and taking for 
granted the qualitative identity of the motions and | 
manifestations presented by material forms of all de- 
grees of complexity, refuse to admit the validity or 
rationality of any classification of these phenomena as 
living and not-living, but insist upon viewing the 
whole as a unit, rather than dividing it into sections | 
the limitations of which cannot be marked off. Be- 
ginning with the higher so-called living forms with 
which their science deals, they occupy themselves in | 
the study of those phenomena which are denoted by | 
the term “life.” and gradually descending the scale 
to forms of greater and greater simplicity, they find 
these manifestations, motions and changes still ap- | 
parent, Though in ever decreasing clearness, at no | 
point can they be said entirely to disappear, nor, it is | 
believed. would they be found wanting were it possible | 
to extend our observation to the most minute particles, 
or even to the ultimate atoms out of which the mate- | 
rial universe is constructed. This being the case, the 
denotation of the term “living” is extended beyond 
its former limitation, and made applicable to each 
and every constituent particle of the entire universe— 
the simplest, no less than those of vast | 
which constitute the higher living forms. ‘ A more 
advanced science than ours,” says M. Fouillee, * will 
find life every where.” 


But convenient and even necessary as a single ap- | is analogous to that employed by the child in building | of mechanical detail, which, though reall 


pellative to denote what is common to both living and 
not-living may be on general considerations, separate 
terms denotative of different grades of the continuity 
can by no means be dispensed with. Admitting the 
virtual identity of what we call life and much that we 
call not-life, we may still insist upon the practical util. 
ity of separating them in our imagination by a broad 
and variable line of demarkation, covering a border- 
land of indefinite magnitude, and restricting the term 
“life” to those manifestations displayed by aggregates 
of relatively greater complexity, even though such 
restriction be avowedly arbitrary. 

There is another plan upon which objects must be | 
classed as living and not-living, a plan which does | 
not conflict with the doctrine of continuity in the 
least—where the distinction is a real distinction, and 
where the classification is one of which we must 
admit the validity—however much we may believe in 
the universality of life. Every object of which we 
have any knowledge or conception consists of an ag- | 
gregate of parts. Where the object is living these 
parts are mutually dependent, and act in a wanner 
ecouducive to the welfare of the aggregate as a whole. | 
Even where there is no visible structure and appa- | 
rently no division of labor, this statement bolds good. 
But with all aggregates of matter the parts are not 
thus co-operative. Though a believer in * panbiotism” 
may tell us that a molecule of iron or carbon, an 
amcba and a vertebrate are all alike living things, 
yet he will hardly say the same ofalumpof charcoal or | 
adiawond, An object, then, is alive ovly when its sev- | 
eral parts co-operate to promote the welfare of the 
whole, Objects not coming under this definition must | 
constitute an opposing and correlative class—the not- 
living. 

But, after all, may not this argument forthe uni- 
versality of life, even when thus qualified, be indefen- 
sible? It istrue that in the present state of our! 
knowledge we are unable to discover a point below 
which the manifestations of life entirely disappear, or 
to distinguish these manifestations from those of mat- 
ter in general. But this does not prove that no such 
distinctions exist. Not every liquid in passing to a| 
solid state passes through all degrees of viscosity, as 
do the colloids, On the contrary, the crystalloids ap- | 
parently pass from the one to the other state by a} 
sudden leap, and, though as yet unobserved, some- | 
thing of an analogous nature may accompany the 
evolution of living forms from not-living matter, and 
may have accompanied the first appearance of life. 

Here, also, the particles may suddenly assume a 
definite structural arrangement in the aggregate, and 
if this be the case, we may expect to find the actions | 
and reactions of the body possessing this stractural 
arrangement of parts to differ as greatly from those 
of a body composed of like parts not thus arranged 
as the actions and reactions of a drop of water differ | 
from those of the same aggregate in the form of ice. | 
If is by no means inconceivable that further investi- 
gation, conducted under more advantageous circum- | 
stances, may result in disclosing such a difference be- | 
tween what is commonly called life and a lower form 
of molecular energy. And until such investigation 
has been systematically carried out to the obtainment 
of definite results, we must be content to remain in a 
state of uncertainty as to whether life ever hada be- 
ginning in time, or whether it is eternal and uni- 
versal, 


INVENTIVE 
By W. H 


To the ordinary mind a profound mystery appears to 
envelop the work of the inventor. He is looked upon 
with a species of awe, as one endowed by vature with 
what is known as the ‘inventive faculty,” a special 
organ orsense, having occult capabilities of oe 
and creation: a sort of autowatic mental mechanism, 
needing only that its fortunate possessor should “ touch 
the button” in order that, presto! the desired inven- 
tion may instantaneously evolve from nothing. In 


FACULTY A MYTH? 
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* From the Engineering Magazine, 


fact, the great mass of even intelligent people of our 
age regard a noted inventor as nothing less—and noth- 
ing more—than a “ wizard.” As we go on, we shall 
see that this extraordinary delusion is shared, not only 
by the majority of inventors themselves, but in effect 
by the federal courts having jurisdiction in controver- 
sies relating to patents for inventions, as well as by 
the tribunals of the Patent Office. 

The intimate relations which it has been my fortune 
to sustain with many different inventors through a 
long period, and my own experience in a capacity which 
may perhaps be regarded as that of a professional in- 
ventor, have led me to adopt certain views as to the 
nature and qualities of invention, and the mental pro- 
cesses of which the completed invention constitutes 
the tangible result, which in many respects are widely 
at variance with those which have heretofore found 
weneral acceptance. Whatever may be thought of the 


| correctness of these views, it may at least be affirmed 


that, when formulated into a working hypothesis, they 
bave enabled inventions to be conceived and worked 


out with no less certainty and accuracy of results than | 
}are common in other departments of science in which 


the phenomena and processes have been investigated, 
classified, and subjected to fixed laws. They have fur- 
ther led to the belief that not only is the popular con- 
ception of the wental operation of invention a wholly 
erroneous one, but that what is loosely termed the 
“faculty of invention” is one which is just as much 
capable of acquirewent by proper instruction and ecul- 
tivation as any other: in short, that, like carpentry or 
shoemaking, it is nothing more or less than an art. 

If these conclusions be well founded, it is at once ap- 
parent that they tend to bring within the scope of 
scientific methods one of the most important depart- 
ments of human endeavor, and one which, even in its 
present chaotic condition, has perhaps been the most 
important of all agencies in the advancement of mod- 
ern civilization. 

I hold that that which is commonly termed the * in- 
ventive faculty” is nothing more than a combination 
of certain wental faculties with which every rational 
human being is endowed to a greater or less extent— 
nawely, visualization, memory and reason. 

The meutal process involved in making an invention 


with his toy blocks. Conceiving the idea of building 
some sort of house, he first arranges those which he 
thinks most suitable for the foundation, and continues 
by selecting from his store of blocks of various shapes 
and sizes those which he finds best adapted to form 


| the various parts of the complete structure he has in 


mind, So, too, the inventor selects from the store of 
elementary mechanical parts or combinations with 
which memory has furnished his mind those which he 
regards as available for his purpose. The child builds 
and rebuilds, he changes a block here, and removes or 
adds a block there ; so does the inventor, although in 
his case the mental operations of selection and arrange- 
ment are often so quickly and so automatically per- 
formed as to escape even his own observation. he 
material, too, with which the inventor works is infi- 
nitely better adapted to its purpose than are the blocks 
of the child with their unchangeable shapes and dimen- 
sions. It may be hard or soft, hot or cold, pervious or 
impervious, trausparent or opaque, elastic or rigid, 
fluid or viscous ; in short, it may be regarded as infi- 
nitely plastic, though possessing every other inherent 
quality Known in nature or art. 


circular. The fact that the legs rest upon the horizon. 
tal floor is quite sufficient to justify the delineator ip 
his belief that he sees that which is not to be seen, and 
he represents it accordingly. 

Think of a man, no matter how quick in perception 
or how logical in mind, but with his mewory stocked 
with erroneous conceptions like these, often not even 
rising to the dignity of caricatures of the externa! ob- 
jects which they are assumed torepresent. From such 
awass of mental material is it conceivable that it 
would be possible to produce anything whatever which 
when completed should bear any logical relation to 
real things? Most certainly not; such a production 
could only find its fit place among the aggregatio:, of 
abortive refuse which already encumbers the cabinets 
of the Patent Office. 

The field of invention extends far beyond the narrow 
limits which custom has assigned to it ; ingenuity and 
inveution may be and are manifested, not alone in the 
works of the mechanician, but in those of the musician, 
the poet, the author, the lawyer, the physician or the 
theologian, But, alike in the case of these and all 
other inventors, a certain mental equipment is an in- 
dispensable requisite to success. There must exist, 
first, an unerring and accurate perception of those 
similarities and differences which are fundamental in 
their nature ; second, the capacity to distinguish the 
pertinent from the fortuitous in the particular prob- 
lem under consideration’; and third—and this applies 
particularly to the mechanical inventor—the ability to 
clearly visualize, so that he may examine his structure 
as it progresses, and may select and, if need be, adapt 
the elements he selects from his store to the end that 
they may be co-ordinated with that structure. 

The process of mind which I have termed “ visuali- 
zation ” is curiously exemplified in an incident which I 
i= give as nearly as possible in the language of the 
narrator : 

**T have on several occasions surprised myself, so to 
speak, in the act of going through a mental operation 
which for want of a better name I will call ‘manuali- 
zation’—that is, using mental hands to manipulate 
mental material. This has only occurred, so far as I 
ean recall, on occasions when | have been struggling 
mentally with some aggravatingly refractory problem 
no more 
| than a pretty little puzzle, bas concentrated my atten- 
| tion until the entire mental effort was focused on the 
| rebellious point in strained and intense abstraction, 

the incomplete portion being in clear and sharp visua- 
lization. hen slowly, and as if with great effort, two 
|hands would be laboriously pusbed into view, and 
| would take hold of the unfinished part and twist and 
| shape it until it assumed a form adapted to the desired 
| end. Then, like a flash, the strain would relax, the 
apparition vanish, and I would perceive myself to be a 
| relieved, but exceedingly tired, individual. The visua- 
| lization, including the hauds, would still remain in 
| mental view for possibly a second or two after the com- 
pletion of the work.” 
| If it were true that the so-called “ faculty of inven- 
| tion ” is something unique ard apart from other forms 
'of mental activity, it would certainly seem as if its 
| manifestations must be so characteristic as to be at 
| once recognizable. Such, bowever, is by no means the 
jease. Is it not a most suggestive fact that, while the 
| question of the presence or absence of ** invention” has 
constituted the sole and only issue in thousands of con- 
| tested cases which have been passed upon by the Pat- 


When confronted with a defect in his structure, the | ent Office and by the federal courts, not one of these 
child is compelled to laboriously select from his heap of | august tribunals has ever succeeded in laying down a 
blocks, critically examining each ove and trying its ef- | definition of that which constitutesinvention ? Listen 
fect as a part on the whole; but the inventor’s mass of | to the observations of a learned judge of the Supreme 
material is of a much more manageable character, In| Court of the United States: 
an instant the panorama of memory is unfolded, and| ‘The truth is, the word [invention] cannot be de- 
he makes his selection—a process which may be re-| fined in such a manner as to afford any substantial aid 

ated not merely once, but a hundred times, while | in determining whethera particular device involves an 

he hand of the child would be faltering over a single | exercise of the inventive faculty or not. . . . In agiven 
block. Among this material the mind of the inventor! case we way be able to say that there is present inven- 
works as a modeler in infinitely plastic clay. With | tion of a very high order. In another we can see that 
such facilities and such material why should not great | there is lacking that impalpable something which dis- 
results be accomplished ? On the contrary, would he | tinguishes invention from simple mechanical skill.”— 


not be a bungler indeed who under these conditions 
ey prove to be incapable of producing a worthy 
result ? 

Why. then, do we find the Patent Office at Washing- 
ton to be a vast storehouse, filled with every conceiv- 
able form of foolish, silly, illogical, and useless eontri- 
vance ? 


and effort in the production of useless rubbish? Why 


is it that the very name of “inventor” has become a| 
synonym for an irrational and crack-brained enthu- | 
siast, and a title which the originator of an important | 
|or valuable device no longer cares to accept ? 


reason for this state of affairs is not far to seek. 

Let us again revert to our illustration of the building 
block, and add to the other conditions under which 
the child 1s compelled to work one more which is neces- 
sary to complete the analogy. Let us assume the 
blocks to represent, not only the actual things from 
which the inventor’s conceptions have been derived, 
but his mental conception of those things. A very 
strange state of affairs now arises, which is due to the 
difference between the concept and the reality. It is 


| as if the instant a block were picked up for use it 


should, wholly unperceived by the child. assume a dis- 
torted shape—the cube, for example, being no longer 
cubical, or the cylinder no longer eylindrical. The ex- 
tent of the distortion, being a variable quantity, may 
range from an almost immaterial difference to the as- 
sumption by the cube and eylinder of the characteris- 
tics of each other, to say nothing of infinite possibili- 
ties of error in all other directions. 
distortion of the shape of the blocks is more than paral- 
leled in the distorted mental impressions of exterior 
objects existing in the mind of the ordinary untrained 
observer : in fact, it is only the few who observe with 


even approximate accuracy, and still fewer who have | 


the capacity to retain a correct mental impression of 
that which they have observed. 
son attempt to make a drawing of, say, a round topped 
table. After a careful examination, he will probably 
proceed to draw to the best of his limited ability a 


Why this immeasurable waste of money, time | 


The | 


Such an imagined | 


Let the ordinary per- | 


| McClain v. Ortmeyer, 141 U. 8., 419. Is not this condi- 
| tion of mental confusion readily explicable, in view of 
the suggestion contained in the title of this paper ? 

Professor Robinson, perhaps the leading authority 
| to-day, at least in the United States, upon questions of 
this kind, says: ‘** The mental faculties employed in the 
inventive act are the creative, not the imitative facul- 
| ties. An invention is the product of original thougbt. 
It involves spontaneous conception of some idea not 
previously present to the mind of the inventor. In- 
dustry in exploring the discoveries and acquirivg 
the ideas of others, wise judgment in selecting and 
combining them, mechanical skill in applying them to 
practical results—none of these are creation, and none 
of these enter into the creative act. Only when the 
mind of the inventor originates an idea new to himself, 
if not to all the world, does he call into exercise bis 
own inventive skill, and perform the mental portion of 
the inventive act.”—Robinson on Patents, vol. i, sec. 
i, par. 78 

If the above extract does not embody the popular 
conception of the nature and attributes of invention 
referred to in the first paragraph of this paper, | am 
| at a loss to know what meaning is to be attributed to 
it. I take direct issue with the propositions laid down 
by Professor Robinson, and contend that the very 
qualities, faculties, and acts stated by him to be foreign 
toinvention are those which constitute its very essence. 
It is assumed that something is created in the mind of 
the inventor; that something which had no prev!- 
ous existence is spontaneously generated there. On 
|the contrary. I say that the mind of the inventor 
a selective mental apparatus, in which materia! 
gathered from the outside is re-arranged and adapt 
|ed to new uses, and that this is nothing different 
from the normal operation of the buman mind} in «ll 
‘other operations. If this is not true, and if invention 
in fact is something other than this, then 1 can only 
say that the possibility has been demonstrated that, 
| by the exercise of those faculties of the mind which 
|are “ foreign to invention ” and those only, results may 


cirele, and next, with more or less accuracy, the legs,| be produced which are absolutely undistinguishable 
ending upon a horizontal line intended to represent | from ‘invention of a very high order.” If, on the con- 
the floor. Now mark, the circle has been drawn, not, trary, my contention is well founded, and there is real- 
because the impression of a circle has been made upon | ly no such thing as the so-called “inventive faculty, 

the retina of the draughtsman, and so on bis mind, but! and if the act which we call invention is nothing more 
because he knows, or thinks he knows, that the top is! than the normal result of the operation of mental ¢? 


‘ 
| 
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dowments of which all are ssed in a greater or less lization becoming so highly cultivated that at any fu- 
devree, it must logically follow that, inasmuch as our ture time the image may be called up and reproduced 
mental faculties are admitted to be no less capable of | with absolute fidelity of detail; as a modification of 
cultivation and improvement than our physica: facul-| the foregoing, drawing objects from description, oral 
ties, the power of invention or the capacity to invent | and other. A . 

»» improved and strengthened. It further fol- Second. Other exercises of the same geueral charac- 


— that the operation of these faculties, like other | ter, with or without the aid of drawing, having refer- 
proce>es, must be capable of being reduced to a defi- | ence to other characteristics than form, as, for exawple, 
nite s\ Tem, governed by well defined laws, witb mani- material, structure, and function. at 
fest a\ antage in respect to economy of time andeffort! Third. The solution of problems pertaining to the 
and cv. ‘ainty of result. | construction of the sample object, its manufacture and 

Des) se the unscientific and haphazard way in which | improvement, together with the discovery of means 
these iportant results are attempted to be reached. | for the accomplishment of definite ends. These are, of 


ime as the * Age of | course, merely suggestions, the scope of which may be 
Inventiov.” To me the past and present ages, as re- extended and modified almost indefinitely. It may 
spects invention, seems ages of pure empiricism, which | perhaps be objected that, while the first and second of 
pear to tie future and real “ Age of Invention” much | the exercises above suggested might have the effect of 
the saiue relation that the last century bears to the | cultivating the mental capacity for accurate observa- 
present in respect to theoretical and applied science. (tion, retentive memory, and clear visualization, the 

Examine at random any one of half a dozen lines third would often prove to be beyond the scope of the 
of mechanical invention ; one striking characteristic, | ordinary mind, That such is not the case I al able to 
common to almost all, instantly arrests the attention ; show by citing as an example the invention of an 
they present nothing more than a mere outgrowth of actual machiue of no inconsiderable utility, for the 
the manual processes and machines of earlier times. | purpose of assembling fruit cans in the process of 
Some operation, once performed wholly by hand tools, | manufacture. For convenience of description the ex- 


we bou-~! fully speak of the presen 
1 


is expedited by some device which enables the foot as 
well as the hand to be utilized. Then power is applied; 


the hand and the foct operation, or perhaps both, are | 


made automatic, and possibly, as a still further im- 


provement, several of these automatie devices are com- | 
The fundamental basis is the old origi- | plane surface. 


bined into one, i 
nal hand process, and hence, except in the extremely 


improbable event that this was the best possible 
method of accomplishing the result, all the successive 
improvements are simply in the direction, not of real 
novelty, but of mere modification and multiplica- 
tion. 

This inevitable tendency of the human mind to fol- 
low along well worn grooves of habit serves to explain 
the reason of a fact often noticed, namely, that the 
most radical and important departures from old meth- 


ods, by which many of the industries of the world have | 


been completely revolutionized, are nearly always 
originated by persons wholly ignorant of the accepted 
practice in the particular iridustry concerned. There 


is no conservatism so unyielding as that of the special- | 


ist. It is one of the most insidious enemies which the 
inventor has to encounter; it is so easy to take things 
for granted, to let well enough alone. 
other considerations of no less significance that I have 
in mind when I say that the Age of Invention is not 
yet; we see only its vague and ill-defined fore-glimmer. 

The ideal invention is as positive as a geometrical 


demonstration: hence the actual invention should at) 


least be the logical mechanical complement of the con- 
dition incident to the operation to be performed ; it 
should be the iogical answer to the problem which has 
been set, and should change ouly when external condi- 
tions change. Therefore an improvement on an inven- 
tion should be of rare oceurrence. The true and com- 
plete solution should be reached in the first instance. 

I cannot close this line of argument without insisting 
upon the fact that the first and most important prere- 
quisite to invention is an absolutely clear insight into 
and comprehensive grasp of all the conditions involved 
in the problem. My own experience leads me to believe 
that this prerequisite alone constitutes nine-venths of 
the work of invention, and that the remainder, in 
most cases, practically invents itself, or, to be more ac- 
curate, flows therefrom as a logical sequence. 

And now, if it be admitted that invention is not an 
impalpable and indescribable “something,” but that, 
on the contrary, it is the result of wise judgment and 
trained mechanica’ skill co-operating to select, combine 
and apply observations and conceptions already accu- 
mulated, what then ? 

My answer to this is two-fold, inasmuch as it neces- 
sarily implies two radical and far-reaching departures 
from existing conditions. The first change*should con- 
sist in eliminating from patent law and patent practice 
the conceptions which attach to the words “ inven- 
tion” and “invented,” and in substituting therefor 
the ideas embodied in the words “discovery,” ** dis- 
covered,” ** produced,” ** thought out,” ** reasoned out.” 
The were change of phraseology would in itself go 
far to put an end to the existing maze of confusion in- 
cident to the determination of the ever recurring ques- 
tion whether a given device does or does not involve 
that undefinable “impalpable something” which the 
law says is the indispensable requisite to patentability 
and would restrict the whole scope of the inquiry to 
the comparatively simple questions of novelty and 
utility. The second and by far the most important 
change should consist in the inauguration of a science 
of invention with all the attributes which that phrase 
unplies. Impressed as I am with the transcendent im- 
portance of this branch of the subject, 1 venture to 
offer such suggestions as have occurred to me, in the 
hope that others more competent may be induced to 
take the matter in hand, and give it the consideration 
which its importance warrants. 

The following should form, in part, the basis of a 
scheme for the cultivation of invention: 

(1) Accurate and methodical observation. 

(2) Cultivation of memory, including the faculty of 
association, 

(3) Cultivation of clear visualization. 

(4) Li gical reasoning from actual observations. 

Particular importance should be attached to accu- 
rate observation, inasmuch as this is the indispensable 
foundation of all real education. 

With the above considerations in view, a course of 
training in which the following exercises are included 
has suggested itself to me: 

First. Drawin 
der the following conditions: The object to be care- 
fully examined, then removed and a drawing made 
wholly from memory; this is to be repeated until the 
last effort depicts the object as correctly as if drawn 
airectly from it; each successive drawing to be on a 
S“parate sheet and removed from view while the suc- 
cceaing one is in progress; when considerable profi- 
ceney has been attained, more complex objects to be 
substituted and the time interval increased ; the class 
pe ates to have as wide a range as possible ; as profi- 

"ey Increases, the time allowed for preliminary ob- 
Prison to be shortened, until the briefest possible 
ziance at an object shall be sufficient to impress its 
“ppearauce clearly upon the mind, the power of visua- 


It is this and | 


¢ from simple objects, not copies, un- | 


| periment is thrown into the form of a colloquy. 

Of what shape is a fruit can? A. Cylindrical. 
What is the principal peculiarity of the cylin- 
|drical form? A. Roundness, 

Q. What does this adapt it to do? A. Roll ona 


| Q. To provide means of conveying cylinders a short 
distance in the simplest manner, how would you pro- 
‘ceed? A. Make an inclined plane, 

| Q. Then, to convey bodies and heads of cans to a 
| place to be operated upon, what would you provide ? 
| A. Inclined planes. 

| Q. Suppose you had to unite two pieces of stove 
| pipe in the usual way, how would yon go about it? 
A. Hold them carefully opposite each other; then 
shove them together. 

Q. Suppose you had to unite many such pieces of 
stove pipe in lengths of two, and to do it quickly ? A. 
Fix something that would hold them opposite each 
other, and then shove them together. 

Q. Now, with regard. to the tops and bottoms of fruit 
'eans; how would you assemble them? A. The same 
| as stove pipes. 

Q. How is that? A. Let them roll down into some- 
thing which will hold them in line with one another, 
and then shove them together. 

Q. How will you make room for the next cans? A. 

Let the finished cans roll away. 
| . How would you instruct a mechanic to build your 
machine? A. Make three inclined runways, one for 
the can bodies and one on each side for the covers. At 
the lower end of the runways, make something that 
will hold these three things in line with each other. 
Then fix something that will push all three together, 
jana make “a runway for the finished cans to roll 
away. 
| Will any one deny that the above course of reason- 
ing is not within the capacity of an intelligent boy of 
twelve years of age. or that a mechanic skilled in the 
| construction of such machinery could not build a prac- 
tically operative can-heading machine from the above 
specification ? 
| A course of instruction such as I have attempted to 
| outline would serve to confer upon all capabilities now 
| enjoyed only by the few, and would give to them such 
eapacities for. dealing with novel and*unexpected prob- 
lems and conditions as would vastly Increase the pro- 
ductive capacity of the community. Language fails 
me in attempting to express my sense of the vast im- 
portance and urgent necessity of systematic culture and 
education in the direction which I heve indicated. 
The science of invention should take its place as the 
first study in the kindergarten, and the test of pro- 
ficiency therein should be the last one to which the 
student should be subjected before leaving his ** Alma 
Mater” tostruggle with the ever new problems which 
will surely confront him in actual life. 
It requires far more than the necessarily brief space 
which can be allotted to a wagazine article to treat 
this subject in the manner which its importance de- 
mands, but I trust that enough has been said to show 
that such a course of training, if generally adopted, 
would vastly increase the dominion of man over the 
forces of nature, and inmeasurably hasten the advent 
of the real age of invention. 
The editor of the Engineer, London, comments on 
the foregoing, as follows: 
We reproduce from the pages of our United States 
contemporary, the Engineering Magazine, a remarka- 
ble article by Mr. W. H. Sinyth, who asks, “‘Is the 
inventive faculty a myth?” Of course before any 
attempt to answer this question can be given, we must 
understand in what sense Mr. Smyth uses the words 
“inventive a. It is not quite clear that he has 
precise views on the subject himself. He gives Profes- 
‘sor Robinson’s words in the sense of a definition. Pro- 
fessor Robinson says *‘an invention is the product of 
| original thought. It involves spontaneous conception 
| of some idea not previously present to the mind of the in- 
ventor.” To put this, and indeed the commonly adopted 
view of the matter, into other words, it is assumed that 
the inventor is endowed with certain gifts. thanks to 
| which he ig able to produce new mechanical combina- 
tions simply by directing his attention to the subject. 
| The combinations suggest themselves to him. hey 
‘are in a way to be regarded ag inspirations. Now Mr. 
Smyth will have none of this. He argues that the 
work of invention is in no sense or way spontaneous, 
{and that an invention is nothing more or less than the 
result of a very simple process of reasoning brought to 
bear on known facts. The principal importance of the 
subject is to be found in the effect given in construing 
patent specifications to the words * invention” end 
*‘inventor.” Pushed to its legitimate conclusion, Mr. 
Smyth’s argument comes to this, that there is no such 
thing as an invention which is a good subject for a pat- 
ent; that, in fact, no one is essentially an inventor to the 
exclusion of others, and that any given mechanical 
end can be attained by any man or woman who has 
been trained to form accurate mental pictures. We 
| believe that Mr. Smyth is quite right in some of his 
, conclusions, but we are very far from agreeing with him 
all around. In this country, at all events, it has long 


classes, of inventor and invention. That is to say, there 
is the inventor proper, and there is the man who 
“schemes” or reduces to a practical form the ideas of 
the inventor. Occasionally both characteristics are 
combined in one individual. It appears to us that Mr. 
Suiyth ignores altogether the existence of the inventor 
and holds that all so-called inventions are only the 
result of scheming. 

Now it cannot be disputed that the part pluyed by 
the schemer is of transcendent iinportance in the me- 
chanical world ; but the schemer cannot, and does not, 
do everything. Let us take, for example, the case 
stated by Mr. Smyth—assembling the tops, bottoms, 
and middles of tincans. He tells u3 how it nay be done, 
and asks, Is the work of “invention” in this case 
greater than any small boy of twelve could accomplish? 
In this particular instance no great strain is imposed 
on any one’s inventive faculties so far. But an attempt 
to reduce the idea of the inclined plane, the holder and 

usher, etc., to practice, would very soon be found to 
involve difficulties which might cal! for a very strong 
effort of invention. In order that the wachine may be 
a success, it is necessary that all the can bodies shall be 
round, that they shall all be of precisely the same char- 
acter, and that they and the lids shall be held accurately 
in thesame place. For see how thin a tin can is and 
how thin is the flange of the lid. The smallest want 
of adjustinent of the parts to each other would lead to 
their destruction. It may be said, of course, that the 
schemer—the draughtsman who designs the machine— 
could take care to provide for this by making the parts 
of the machine very accurately. But is it not obvious 
a far better result could be achieved by the adoption 
o? such arrangements that there would be no necessity 
for minute accuracy ; the machine being so far auto- 
matic, or endowed with mechanical intelligence, that 
it would always assemble the parts properly, whether 
they were all identical in shape or dimensions or not ? 
Now we maintain that to confer this automatism on a 
machine may bea distinct act of invention very largely 
partaking in its nature of inspiration. But outside 
of this positive action, as we may term it, of the 
faculty of invention, we have another, which is yet 
more important, and concerning which Mr. Smyth is 
wholly and strangely silent. We refer to what may be 
termed the art of rejection. There are in many cascs 
several methods of attaining a given end, One of these 
will be better than the rest, and ought to be used. 
Now we waintain that in numerous cases the selection 
of the best method is effected by the inventor in awa 
and for reasons that he does not understand in detail 
and cannot explain in words. The seloction is the re- 
sult of what we have before now called mechanical in- 
stinct. And that the mechanical instinct is not tho 
result of training is proved by the circumstance that 
many admirable inventions have beeu made by out- 
siders, so tospeak. Every one who has any practical 
acquaintance with mechanical engineers and their 
work will ro doubt eall to mind various instances 
wherein mechanical instinet does good work, the in- 
ventor or designer arriving at a result without being 
able to understand the process of reasoning by which 
he got it. It must be admitted, we hold, that while 
certain types of inventive work can be done to order, 
others are distinctly original. It is quite possible for 
many, if not all, fairly educated people to write verse 
by following certain rules ; but it isgiven to very few to 
write poetry. 

It may be argued that the mechanical engineer has 
only certain so-called mechanical powers—as the lever, 
the screw, the pulley, and the inclined plane—to deal 
with, and that the most he can do is to combine these, 
or some of them, to attain the required end. But this 
is not the whole truth. The screw may be used, and 
is used when we do not want to gain power. The lever 
may be used, as in the compensating beam of a loco- 
motive, when the arms are equal and the loads the 
same at each end. The inventor is very far from being 
tied up in this way. Mr. Smyth insists that there 
ought to be but one way of attaining a given end. The 
invention ** should be the logical answer to the pro- 
blem which has been set, and should change only when 
the external conditions change. Therefore, an ium- 
provement on an invention should be of rare occur- 
rence. The true and complete solution should be 
realized in the first instance.” This pass»ge ignores 
the dominant effect of the power of prudent selection. 
In order to prove its soundness, it would be necessary 
first to prove that there can be only one correct solu- 
tion to any given problem. A whole host of problems 


suggest themselves, however, which obviously and 
logically do not admit of a single answer. Take, for 
example, the question of baulage on tramways. The 


problem is extremely simple, but it admits of at least 
half a dozen solutions. How is it possible to say that 
any one is better than others? Water has to be forced 
under pressure into countless steam boilers. Is any one 
save a salesman prepared to prove that any given 
pump or feed apparatus solves the problem of feeding 
boilers better than any other? It is only necessary to 
state the proposition in this way to show how untena- 
ble it is. While speaking of feed pumps we may men- 
tion an instance of invention of the type that may be 
regarded, we think, as akin to inspiration ; we refer to 
the feed pump used with the Belleville boiler. It bas 
long been known that direct-acting steam pumps with 
a single cylinder and pump and a slide valve are liable 
to stop when running slowly ; the slide valve blocking 
the steam port before the stroke is completed, while 
there is nc omentum to keep the piston going. It is 
for this reason that all single cylinder pumps without 
flywheels have two sets of valves, the main slide valve 
being worked not directly by a tappet, but by steam. 
For more than thirty years inventors have been strug- 
gling with this problem, and have got no nearer its 
solution. Indeed, in some modern forms of water 
meter the equivalent of the old Cornish tumbling bob 
has been used. Apparently every available device has 
been tried without success ; yet in the Belleville feed 
pump the whole problem has been solved in the 
simplest possible way, and the engine, although it has 
aslide valve worked by a tappet, will run ata stroke a 
minute as well as at twenty or thirty. The whole se- 
cret lies in opening a little relief valve at the end of 
each stroke, which permits a small quantity of water 
to flow back to the suction side. The resistance is thus 
removed, and the steam in the cylinder completes the 
last half inch or so of the stroke under any circum- 


been admitted that there are two special types, or 


stances, It may be said that this solution of the pro- 
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blem was quite obvious. The fact that it was not used 
till now is sufficient answer to such a contention. 

But there is still another side to the question as yet 
not touched ov. What shall be said of the inventors 
who to a large extent invent a want and then satisfy 
it? Such very largely was the electric telegraph. It 
cannot for a moment be said that the world wanted it 
when Ronald, or even Wheatstone, began their labors, 
It had not entered into the mind of the commercial 
world that telegraphic communication was possible, vet 
the moment these men discovered that certain results 
were possible they at once invented, so to speak, a want 
for them. Is not this something more than a were 
logical mechanical process of combining wheels and 


springs and levers to fold envelopes, let us say? If it | 


be denied that such work as that of Watt or Stephen- 
son,‘or Wheatstone or Wilde manifests genius, it is diffi- 
cult to understand in what genius consists; but it is 
certain that such inventive work as Mr. Smyth con- 
templates involves no display of genius whatever. We 


HYDRAULIC SWING BRIDGES, NORTH SEA 
CANAL.* 


Four hydraulic swing bridges cross the canal, three 
near Rendsburg and the fourth near Taterpfahl, about 
three miles from the Brunsbuttellock. A fifth bridge, 
which takes the railway traffic over the Eider near 
Rendsburg, is a swing bridge worked by hand. They 
all cross straight reaches of the canal. Two of them 
turn through aright angle, the other two through 
angles of 70°. 

It will be seen from the illustrations that there are 
four piers, one large and three smaller ones, to each 
bridge, two for the transverse and three, again count- 
ing the central pier, for the longitudinal position. 

These piers leave a clear waterway of 160 ft. width, 
projecting somewhat from the slopes, which deep 
draught vessels have to avoid in any case. 

The road swing bridge (Fig. 1), which lies a mile to 


the west of the railway bridges (Figs. 2 and 3), is nor- 


have not, however, a word to say against his conten-| mally closed, while the railway bridges are, as a rule, 


tion for the cultivation of the faculties of observation. 
The reason, indeed, why so many young men fail in 
life as engineers is that they do not keep their eyes 
open. Curiously enough, the method of training re- 
commended by Mr. Smyth is identical with that pur- 
sued by Robert Houdin, the celebrated French con- 
juror, in training his son; who became, we are told, so 
great an adept that it was enough for him to glance at 


left open. The latter describe ares of 70°, the former a 
right angle. The power houses are on shore, the gear 


| and the operating levers on the bridges, the latter in 
| signal boxes, and the arrangements are such that the 


line signals and the hydraulic levers interlock one an- 
other. When a train is signaled, the bridge cannot be 


| opened. Unless, therefore, a vessel steam right into a 


closed bridge, no serious accident can occur. 


the center the bridge is pivoted in a bearing fixed to 
the top of the central ram or plunger, the axis of 
the bearing lying at right angles to the axis of the 
bridge. In the lowered position the bridge furttoy 
rests with three steel edges on strong flat steel chairs 
(Fig. 4) bolted to the central pier. hen the bridge 
is to be turned, the whole structure is first raised \)y 
about 7in. The connterweight in the tail end makes 
the structure tilt slightly, so that the rollers at the 
far end of the tail sink upon the rail, fixed to the are 
of masonry (Fig. 1). 

In Fig. 3 only the square iron plates to which the 
rail is bolted can be seen; these plates are cemented 
into the brickwork ; the rail is of the ordinary type. 

At first wheels with slightly beveled faces were ei, 
ployed. These conical wheels have been replaced ty 
two others, also cast steel, ground straight on their 
faces. On the Taterpfahl bridge, which differs in sey- 
eral respecis from those at Rendsburg, wheels wit}; 
rounded faces have been adopted. Each of these 
two wheels, whose shafts deviate very slightly from 
the horizontal, is supplied with two small auxiliary 
rollers, which come into play when the bridge oscii- 
lates, and which have been found very useful. These 
rollers are solid, while the big wheels, which have a 
diameter of 4 ft. and a width of 8 in., are hollow. 

The extreme end of the are is borne by two small 
pillars in the water. The photograph of which Fig. 1 
is a reproduction was taken before the canal had been 
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a jeweler’s shop window and then repeat the number 
and name of every article in it. As we bave said at the 
outset, Mr. Smyth bas written a curious and interest- 
ing article. The views he advances are original, at 
least in the sense that they have not before been 
yrinted. We admit that very much of the so-called 
nvention of the world is not invention at all, but 
scheming pure and simple—not worth a patent and not 
entitled to one. It is probably not very easy to draw 
the line between scheming and invention; but we 
think that if we say that scheming produces a result 
by a consecutive act of reasoning from given premises, 
the whole  peey being well understood by the 
schemer, and that the inventor produces a given result 
by a mental process the precise nature of which he is 
unable to explain, we shall not be far from the truth. 
Mr. Smyth has not touched on this aspect of the ques 
tion. But that is no doubt because he holds that all 
inventions have been and must be the result of well 
understood logical processes of deduction, which may 
be taken to prove that he has never really invented 
anything bimeself. 


THE oil of tolacco found in the stems of long-used 
pipes, or obtained by distillation at a red heat, is one 
of the most active and powerful poisons known to the 
chemist. A single drop will often cause death in the 
case of a dog or cat, 


The bridges weigh about 600 tons. The road bridge, 
illustrated in Fig. 1, is heavier than the railway bridges, 
represented in the diagrams, Figs. 2and 3. In the lat- 
ter instance the track rests on the top of the strue- 
ture, which consists of two main girders, inclined to 
one another, the distance between them being 8 ft. at 
the upper booms and almost 15 ft. at the lower. The 
total length, 325 ft., is divided in the ratio of 3 : 2, the 
longer end being the lighter ; the shorter, or tail, end 
is weighted with brick ballast. Part of the tail end is 
eovered with a wind apron of corrugated iron, which 
equalizes the wind pressure on the twoarms. In the 
road bridge, the two main girders stand vertical, 20 ft. 
apart, leaving a high road of 18 ft. width. The railed 
footpaths, 4 ft. wide, are carried by brackets fixed out- 
side the main girders; the switch box is also outside 
these girders, above the central pier. The roadway is 
supported by cross girders, on which longitudinal 
girders are placed; secondary cross girders resting 
on the latter receive a double layer of boards. 

On the railway bridges the last 35 ft, of the rail 
track nearest the shore rest on a slide. When 
closed, both ends are supported, the longer end 
lying on the intermediate _—. B, from which sep- 
arate girders take the roadway on to the shore, a 
distance of 62 ft., and the shorter end resting on a 
small pier 12 ft. from the other shore (Fig. 2), At 


widened to its full extent, and so does not represent 
the present appearance. The nose end of the bridge. 
which during the swinging deflects visibly by about 4 
in., comes to rest on two similar smail piers, striking 
against two steel buffers in the same plane. The cy- 
linders in which these buffers move are filled with di- 
luted glycerine, the chambers being provided with 
small ports, through which the liquid is foreed when 
the bridge is approaching the pier. Heavy counter- 
weights, one for each buffer, afterward press the buf- 
fers out again. When turning, the bridge rests on 
three supports, the two wheels and the bearing of the 
central pivot. The bridge is now lowered until the 
nose also finds its support. During this motion two 
contact fingers of brass bear against a vulecanite plate 
with a horizontal contact strip of platinum. The clos- 
ing of this circuit rings a bell in the lever box. The 
turning of the bridge was designed to be accomplished 
in two minutes. The railway bridges take on an aver 
age 109 seconds, the road bridge, for which 130 seconds 
are allowed, a little more. Most of this timé is occu- 
pied in the vertical motion. Before the opening of the 
canal, when, it will be remembered, public traffie was 
not permitted beyond Rendsburg, that is, on this sec- 
tion, the bridges were turned some forty times every 
morning. The closed bridges leave a headway of 10 
ft. or 15 ft. 

When swinging back, the bridge again strikes buf- 


* From Engineering. 


fers and makes a signal contact ; the position of these 
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arts can be 
fitting intoa V 


seen in Fig. 3. A steel wedge at the nose, 
-shaped groove, fixes the bridge in its 
exact position. The bridgeman can then, by means of 
a switch lever, push a contact rod on the bridge into 
an elastic fork formed by two brass ribbons on the 
fixed structure connecting the pier with the bank. The 
signal, ** Bridge closed,” passes through this circuit. 
Tne ordinary telegraph wires are buried under the 
canal; other cables join the signal box to the power 
house and the rail signal circuit. : 

The hydraulic machinery, together with the parts 
just mentioned, has been supplied by Messrs. Haniel & 

ueg, of Dusseldorf-Grafenberg, who were represented 
on the spot by their engineers, Vorberg & Astfalck. 
The combination of the main parts and various details, 
both in the pees and in the articulation of the pipes, 
involves some interesting novelties. As regards length, 
the bridges take a high rank. 

The three bridges near Rendsburg receive their 
ower from two stations, each of which could, if the 
necessity should arise, work the group of bridges. 
There are in each station two boilers, each of 650 
square feet heating surface, and two differential hy- 


drau 


revolutions ; half of this plant suffices ander ordinary 


eireumstanees. The accumulators, one in each station, 
weigh 156 tons, and have a capacity of 390 gallons. 
The accumulator rams are 2 ft. in diameter and 20 ft. 
stroke. The water, or rather Saae mixture, is dis- 
tributed under a pressure of 700 |b. to 800 ib. per square 


inch. Thecylinders are clothed with layers of kiesel- 
guhr, asbestos and cowhair, and finally covered with 
a steel shell. The automatic adjustment of the cut-off 
is interesting. Hydraulic pumps, started by the 
fallof an accumuiator, have at once to overcome the 
full resistance, and should, therefore, commence work- 
ing with a late cut-off, and then have the ratio of ex- 
pansion increased as the speed gets up. Messrs. 
Haniel and Lueg attain these objects by the use of a 
quater to which pressure water is admitted by me- 
chanism actuated by the accumulator when the latter 
reaches the end of its travel. The plunger in this 
cylinder strikes, when pushed upward, against a com- 
bination of levers forming a double knee with two dis- 
Placeable pivots, attached to the valve slide. The 
slide is at once pushed to its extreme position, but on 
further movement of the plunger in the same direc- 
tion, the levers force the slide back to the normal 
position, When the plunger returns, the slide is not 
affected, as the levers can be displaced to a certain ex- 
tent. But when a certain point is reached, the slide is 
4 once forced into the zero position, and the pump is 
‘ erefore stopped. This stopping and adjusting Phe 
cut-off to normal speed take place with remarkable 
Promptitude. The patented device also prevents the 
motor from racing ifa pipe should burst. For the 
pressure in the branch of the plunger circuit will fall 
in such a case, and the plunger will recede and pull the 
Vaive slide with it. In cases where the hydraulic pipes 
- Joined not in straight alignment, the flanged ends 
of the pipes are fitted with spherical surfaces, and a 


lie pumps, with Rider valve gear, running at 60/ fi 


suitable piece, somewhat like a biconcave ring wedge, 
is interposed, the straight flanges themselves being 
held by bent bolts, 

The liquid circulating in the hydraulic pipes is a 
mixture of about 80 parts of glycerine and 100 of water, 
varying in composition with the seasons. In winter a 
specific gravity of 1°15 has been found suitable; in 
summer a density of 1°115 willdo. Glycerine itself has 
a density of 1°27. During the severe wiuter of last 
year a few pipes burst, and glycerme was added in con- 
sequence. eating of the pipes by gas jets or other 
means has not been attempted. The hydraulic mains 
between the two power houses—a distance of almost a 
mile—are cast iron pipes, 75 and 78 millimeters (2°95 in. 
and 3°07 in.) in diameter; the feeders from the power 
houses over the central piers—a quarter of a mile— 
wrought iron, 55 and 65 millimeters in diameter (2°17 in. 
and 2°56 in.); on the bridges, pipes of 38 millimeters (1°5 
in.) diameter are employed. In the mains, eight cham- 
bers, with expansion joints and air valves, are inserted. 
The quicksand in the Rendsburg section gave some 
trouble, and caused a few breakages; the canal was 
by i. means finished when the machinery was being 

x 


The main weight of the moving portion of the bridge 
—600 or 700 tons, as stated—rests on the bearing fixed 
to the top of the central ram. Three motions have to be 
allowed for—raising and lowering, tilting forward and 
aft, and turning. As the operating parts swing with 
the bridge, the pipes had to be adapted to these mo- 


ropes end in iron tubes anchored to blocks of granite 
embedded inthe pier. This arrangewent affords con- 
siderable leverage for the ropes which effect the turn- 
ing. Fig. 5 marks the position of the rams for the 
closed bridge ; in the other agen, Figs. 4, 6, and 7, 
the bridge is supposed to have turned through 35°, 

The central pier has a diameter of 9 meters (29 ft. 
6 in.), and goes down to + 7°77, its beight being 47 ft. 
The smaller B pier, near the other bank, has its foun- 
dation at the same depth, and extends to a greater 
height. Both are carried to a sufficient depth to allow 
of the canal being widened, if that should be desired. 
The bottom of the canal, which ordinarily has a 
width of 22 meters (72 ft.), has already been leveled 
over a width of 28 meters (92 {t.) The piers were sunk 
by Mr. Ph. Holzmann, with the help of caissons, at a 
time when the canal did not yet extend beyond the 
bridges. The bridges have been in regular use since 
November last. 

The fourth bridge, near Taterpfahl, in the Kuden 
Lake district, about three miles from Brunsbuttel, 
differs in several respects from the other three. Owing 
to the marshy character of the land, which, as we 
mentioned, lies below mean canal level, the engine 
house had to be built on piles, and the accumulator 
stands on a system of piles separated from those of the 
building The piles, 1 ft. in diameter, go down to 
+ 9°5, and are firmly secured in position. As it is, the 
floor of the engine house remains below mean canal 
level. The house of the inspector of this section, 
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tions. The feed and discharge pipes are taken over to 
ed | the canal, stands in the sand dam. 


the central pier and carried up toa ring pi fix 
above the ram in the iron structure surrounding and 
holding theram. This structure supplies a cup-shaped 
bearing for the bottom of the hydraulic cylinder (Fig. 
5) and a ring bearing for its upper end. Fig. 
shows at B the strong cross girders connecting the 
pivot and bridge girders. The central ring pipe 
mentioned is stationary. The pipes starting from it 
are fitted with threefold joints formed after the man- 
ner of stuffing boxes, and establish the connection 
with the operating year in the switchbox. The lever 
and switch mechanism, supplied by Messrs. Judel 
and Company, of Brunswick, embodies patents of Mr. 
Busing and of Messrs. Siemens and Halske. The feed 
pipes leading down from the gear cylinders to the cen- 
tral ram, and to the right and left cylinders, take part 
in the motion of the bridge. The central rams have 
diameters of 1,150 and 1,250 millimeters (45 in. and 49 
in.), the latter dimension referring to the heavier 
road bridge. The rams of the side cylinders have dia- 
meters of 530 millimeters (21 in.) and 3°42 meters (about 
18 ft.) stroke. To each cylinder there are two wire 
ropes 3in. thick, carried over three pairs -of pulleys 
1,160 millimeters (45°6 in.) in diameter. The heads of 


the two rams are connected by another wire a ‘ p 
y 


in, thick, carried round a horizontal pulley, he 

strong springs attached to the main girders. The 
ends of the other wire ropes are taken round an arc of 
iron plates with raised flanges bolted to the rim of the 
central pier, forming a continuous pair of grooves ; the 


which is opposite the power house on the other side of 
An excavation of 
7 ft. in depth was made ana filled up with sand, which 
was rammed down ; the buildings settled afterward a 
little, but uniformly. High embankments could not 


6| be made for the railroad. The strong winds prevailing 


in this part rendered it further advisable to keep the 
bridge at the lowest possible elevation, and the bridge 
lies so low that a medium size steam launch can just 
pass underneath. 

Under these circumstances, the hydraulic cylinders 
which swing the bridge have not n placed under 
the iron structure, as the illustrations of the Rends- 
burg bridges (Figs. 2 and 3) indicate, but they project 
on both sides. The suspension had also to be changed. 
The bridge is carried by a structure whick may be 
called a chair, resting on two trucks, one on each side, 
each supplied with two slightly inclined wheels. These 
wheels run on two ares of special flat steel rails, 84¢ in. 
wide, 41¢ in. thick, keyed to the plates which make up 
the pair of grooves for the wire ropes; the rails are 
thus quite close to the circumference of the pier. The 
connection between each truck and the girders of the 
chair is jointed. 

Further to secure the bridge against lateral wind 
ressure, so-called tortoise shell plates have been pro 
vided, which would grip the raised rim of the pier if 
any side tilt should occur. In other respects the con- 
struction resembles that of the other bridges. There 
are the same supports for the ends of the bridge, and 
the large roller wheels at the extreme tail end running 
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on a quadrant rail, The wheels have diameters of 4 
ft. The bridge swings in about 110 seconds, the lift- 
ing requiring about 80 seconds. It carries only one 
track. The emergency wotor plant, by which the 
bridge can be moved in cases of failure of the hy- 
draulic machinery, will probably be ready by this 
time; it comprises a petroleum motor, a special pump, 
and hand gear, and is to accomplish its task in about 
ten minutes, 


— 


VALKYRIE III. 


WE present in this issue four views, from the London 
Illustrated News, of the famous English entter Val- 
kyrie II1, whose recent unsuccessful attempt to win 
the America Cup is now a matter of history. The 
sketches show the yacht under four different condi- 
tions of sailing. In the first she is under reduced sail, 
mainsail and jib, and is running “free,” or with her 


sails eased off to take a wind that is coming over ; 
quarter. In the second view she is under *), 
working sail,” as it is called. 


hanled,” or against the wind. 
sailing in half a gale of wind, and she has one or : 


reefs in her mainsail and has boused the topmas; j 


order to make her easier in the seaway. 
She is the third yacht to carry this weird na 


In the third view ~ 
carries every sail she can spread when sailing *¢\,,.¢ 
In the last view sh). 


THE BRITISH YACHT VALKYRIE TIT. 
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which, we are told, is the name of some goddess famed 
in the Scandinavian mythology. Each of the yachts 
wes built by that famous sportsman, the Earl of Dun- 
raven, for the express met rapes of capturing the Ameri- 
ea Cup. The first Valkyrie was built in 1889, in which 


year the earl challenged for thecup. Owing to some 
tech nieal misunderstandings the challenge fell through 
aud Valkyrie I never crossed the water. In 1893 Lord 


Dunraven challeaged again, and this time with a 
larver boat, Valkyrie I being only 70 feet on the water 
line. Valkyrie II was 85 feet on the water line, and 
ear:ied a sail spread of 10,042 square feet. She was 
alinost a twin sister to the Britannia, being of about 
one foot less beam and slightly less length. She had a 
brilliant career through the English yachting season, 
and came to America with a splendid record. Her 
competitor was the Vigilant, designed by Mr, Herres- 
hoff. and she was defeated in three races. Next year 
she crossed to England, and, in preparation for the 
season’s racing, She had five tons of extra lead bolted 
to her keel, and 1,200 square feet more sail area was 
given ber. In the first race that Vigilant sailed on the 
Clyde. ber old competitor, Valkyrie U1, was at the line. 
But she was destined never to cross it. During the 
preliminary maneuvering, in a dense mist, the huge 
eutter, Satanita, crashed into her, cutting her down to 
the water’s edge. She foundered, and, after being 
raised, was found to be a perfect wreck. Her remains 
were sold at auction for $3,500, or less than one-twelfth 
her original cost. Her lead was recast and is now in 
the keel of Valkyrie IIT. 

Valkyrie LLI, the challenger this year, can searcely 
be called a success. It is true she has shown excellent 
qualities in windward work, but she betrays a weak- 
ness on certain other points of sailing that render her 
an easy victim of oak & consistent performer, such a 
well balanced boat as Defender. 

She was beaten 84 minutes in the first race; lost 
the second on a foul, and failed to compete in the 
third on the alleged ground that the cup committee 
would not guarantee a course free from obstruction by 
the excursion boats. 


SALT WATER SUPPLY IN SAN FRANCISCO. 


THE recent disastrous fire in San Francisco, when 
$1,000,000 worth of property was destroyed, shows the 
lack of a proper system of fire protection. The water 
pressure was altogether too low. With a view of 
remedying this evil, which is recognized by the au- 
thorities, the Olympic Salt Water Company, of San 
Francisco, has for some months past been laying its 
mains and intends to bid forthe patronage of the city. 
The company proposes to offer the city free of cost all 
the salt water needed for sprinkling purposes in the 
section where their mains are laid and their hydrants 
set. Fighting fire with salt water is notan experiment, 
but has been successfully used in England for years. 
It has been proved beyond question that salt water is 
best adapted for fire purposes, and there are several 
reasons why this is so. 

First, the density of the water does not allow it to 
evaporate so readily, thus allowing it a longer period 
to get in its destroying power. Again, salt water 
weighs sixty-four pounds to the cubic foot, as against 
sixty-two pounds for fresh water. The difference, of 
course, is found in the salt. It is claimed that one ser- 
vice of salt water is equal to three in fresh. Returns 
from seventeen Engtisn cities where salt water is used 
for sprinkling purposes show that the streets have 
gradually become macadamized. The mortality has 
also decreased from twenty to thirty percent. The 
Olympic Company has a reservoir with an elevation of 
320 feet above the city. The reservoir is on Point 
Lobos Avenne, near Josephine Street, and has a ca- 
pacity of 4,500,000 gallons.—Fire and Water. 


IRRIGATION IN INDIA. 


THE twelfth annual report of the U. 8. Geological 
Survey, J. W. Powell director, contains, among other 
most valuable matters, a paper by Herbert M. Wilson, 
C.E., entitled Irrigation in India. It is an account of 
his personal observations in that country in 1890, dur- 
ing a visit and inspéction of some of the principal irri- 
gation works ade under the auspices of the survey. 
The paper forms a volume of some two hundred pages, 
illustrated with maps and photographs, over eighty 
in number. We are indebted to the author for a copy. 


southern Utah. The climate is as similar to that of 
our central Territories as is the topography.” 

‘* The conditions under which Americans must under- 
take irrigation enterprises are not so different from 
those exising in India and southern Europe as would 
at first appear. Any works we may construct must de- 
pend for their utilization and revenue on immigration, 
as they will be largely undertaken in a sparsely in- 
habited country. A few of the great canals of the 
Northwest Provinces and the Punjab were undertaken 
in districts that were sparsely inhabited. These canals 
are among those of India that have paid the largest 


PLAN 


PLAN AND CROSS SECTION OF GANGES CANAL, HURDWAR TO ROORKEE. 


It is full of most interesting aud valuable information. 
We regret that our limited space prevents us from 
resenting the paper in extenso. Wecan only give a 
ew abstracts, sufficient, perhaps, to convey to the 
reader an idea of some of the extraordinary works 
that have been constructed and are being built iu 
India, by the British government, for the benefit of 
the agriculturists of that great empire. 

“India,” says Mr. Wilson, *‘stands pre-eminent for 
her gigantic engineering undertakings. No other coun- 
try has so vast and so fertile an expanse of territory, 
with such convenient slopes for the construction of 
canals, and, at the same time, such an abundant water 
supply. In general there is great similarity between the 
climate and topography of the great northern plains of 
India and portions of our arid West, especially the 
eastern slope of the Rocky Mountains and the great 
California valley. Central India and the Deccan have 
many features in common with the central arid Terri- 


interest on the original outlay. Within ten years from 
their construction the country was fully populated, 
although the immigration was often from remote por- 
tions of India ” In 1888 the area of British territory in 
India was 1,064,720 square wiles and the population 
269,477,728. The area cultivated was 144,000,000 acres, 
of which 25,000,000 acres were irrigated lands. 

“The irrigation works of India are divided by the 
engineer into two great classes, (1) gravity irrigation 
and (2) lift irrigation. The former includes four great 
heads, nawely, perennial canals, intermittent canals, 
periodical canals and inundation canals, The water 
supply for these may be supplemented by storage 
works. This will be treated as a third class. Peren- 
nial canais are taken from the rivers the discharge 
of which at all times suffices for the irrigation of the 
lands without the aid of storage. Intermittent canals 
are taken from intermittent streams, the water of 
which must be stored in order to furnish a constant 
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tories, particularly portions of northern Arizona and!supply. Periodical canals are taken from streams 
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having an available supply during the rainy season 


only, and are used altogether in the cultivation of the | Rutmoo torrent, with a slope of 8 feet per mile and a, of brick. ! 
jeatehment basin half as large again as that of the | canal head are 42, each 714 feet wide. 
This torrent is admitted into the carial at its| at the canal head is constructed of masonry and has 


summer crop. IlInundation canals are taken from 
rivers having a constant discharre of some mag- 
nitude, but are fed by those rivers only when in 
flood. Lift irrigation is chiefly illustrated by wells. 
Of these there is little to say, although the area 
irrigated by them is considerable. They are used 
in a country where labor is cheap, and are valuable 
adjuncts of irrigation, catching the seepage water from 
the canals and irrigated fields which otherwise would 
be wasted. Owing to the cost of labor, it is doubtful 
if they will ever be used to any extent in America.” 

“Men, women, and children are engaged alike in 
the construction of all works. As common laborers 
women and children receive about 4 cents per day, 
and men from 8 to 10 cents. Skilled masons and 
machinists receive from 18 to 22 cents per day, and car- 
penters and blacksmiths nearly the seme.” 

“There are 34 major works designed to irrigate, 
when fully completed and irrigation has been fully de- 
veloped, something more than 10,000,000 acres. Of 
5.520 miles of main and branch canals, no less than 
2,250 miles are navigable. In addition to the 5,520 
miles of main canals constructed in these 34 systems, 
there are 17,135 miles of principal distributaries.” 

“The gross value of the entire area irrigated in 1888 
by all the four classes of irrigation works administered 
by the government reached the sum of $155,000,000.” 

Additional works to the value of nearly as wuch 
more are projected and in progress. 


THE GANGES CANAL. 
“ This canal is the largest in existence, As at present 


Puthri. 
own level. In the side of the canal opposite to the in- 
let is an open masonry outlet dam or set of escape 
sinices. In the canal just below this level crossing is a 
regulating bridge by which the discharge of the canal 
can be readily controlled ; thus in time of flood, by 
opening the sluices in the outlet dam and adjusting 
those im the regulator so as to admit into the canal the 
volume of waiter required, the remainder is discharged 
| through the scouring sluices, whence it continues in its 
| course down the Ranipur torrent. 
“In the nineteenth mile, near Roorkee, the canal 
| crosses the Solani River and Valley on an enormous 
masoury aqueduct. The Solani River in times of 
highest flood has a discharge of 35,000 seeond-feet and 
the fall of its bed is about 5 feet per mile. The total 
\length of the aqueduct is 920 feet. The banks of the 
;ecanal on the upstream side are reveted by means of 
| masonry steps for a distance of 10,713 feet, and on the 
| downstream side for a distance of 2,722 feet. For 1°4 
| miles the bed of the canal is raised on a high embank- 
|ment previously to its reaching the aqueduct, and for 
|a distance of half a mile below it is on a similar em- 
bankment. The greatest height of the canal bed 
above the country is 24 feet. The aqueduct proper 
consists of fifteen arches of 50 feet span each. In ad- 
dition to these great works there are in the first 20 
miles of the canal five masonry works for damming 
minor streams and a number of masonry falls. 
**Beyond Roorkee the main canal follows the high 
divide between the Ganges and the west Kali Nadiand 


| “Iu the thirteenth mile the canal encounters the! cal overfall to a paved floor. It is constructed chiefly 


The weir scouring sluices opposite the 
The regulator 


thirty openings each 7 feet wide. The weir crest is 74¢ 
feet above the sill of the canal, and this can be raised 
to 10 feet by means of shutters. For the first 26 
miles of main canal the bed is 216 feet wide; the full 
supply depth is 10 feet and the slope one-tenth of a 
foot in 1,000. 

“In the first portion of its line the canal is compelled 
to follow the low river bottom for some distance be- 
fore its grade enables it to surmount the banks and 
reach the summit of the interfluve. In this low 
reach the canal is threatened coustantly by the en- 
croachments of the river, and extensive river training 
works are necessary to preserve its integrity. These 
extend for a distance of 4 miles above the canal head 
and 15 miles below, and consist chiefly of long earthen 
groynes or embankments, sometimes 244 miles in 
length, projecting into the stream at right angles to 
its course and protected at the end by loose rock 
noses. The total length of the main canals is 564 
miles. There are 2,021 miles of distributaries and the 
total length, including escapes and drainage cuts, 
amounts to 2,992 miles.” 


THE GREAT DAM OF 


THE Peryar work is that of turning the water of the 
Peryar River, flowing westward through the well- 
watered mountains of Travancore, in South India, 
east ward through the sterile plains of the Madara dis- 
trict. Six miles west of the eastern brow of the Travan- 
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constructed its head works are situated near the city 
of Hurdwar, about 20 miles above the railway town cf 
Roorkee. At this point the Ganges issues suddenly 
from between the foothills of the Himalayas on to 
the broad level plains. In the first 20 miles of its 
course (see plan) the canal encounters a considerable 
amount of sub-Himalaya drainage, and the works for 
the passage of this drainage and for the reduction of 
the slope of the canal by means of falls are important. 
The slope of the river bed in this section is from 8 to 10 
feet per mile.” 

“A short distance above Hurdwara branch of the 
Ganges about 300 feet in width separates from the 
main river, and, bugging the Hurdwar shore, rejoins 
the stream a half mile below Hurdwar, The discharge 
of the main river at this point in the dry season is about 
8,000 second-feet, a majority of which is diverted by 
training works and temporary bowlder dams into the 
Hurdwar channel. This has been deepened and given 
a uniform slope of 8¢ feet per mile to the canal 
head. At Myapur the canal is taken from the Hurd- 
war channel, the water being diverted into it by means 
of a weir and sluices across the channel and a masonry 
regulator at the head of the canal. To the sixth mile 
the canal crosses several minor drainages, which are 
admitted by means of little inlets. At the sixth mile 
it is crossed by the Ranipur torrent, passed over it by 
means of a masonry superpassage about 195 feet in 
breadth. In the tenth mile the Puthri torrent, having 
a catchment basin of about 80 square miles, or twice 
that of the Ranipur, is carried across the canal by a 
similar superpassage 296 feet in breadth. The sudden 
flood discharges in these torrents are of great violence, 
the Puthri torrent discharging as wuch as 15,000 
second -feet and having a velocity of about 15 feet per 
second, 


continues in general to follow the divide between the 
Ganges and the Jumna to Gopalpur, a short distance 
below Aligarh, where the main canal bifurcates (see 
engraving), forming the Cawnpur and Etawab 
branches. The former branch tails into the Ganges 
at Cawnpur and is 170 miles in length. The Etawah 
branch is also 170 miles long and tails into the river 
Jumwna near Humorpur. The Vanupshahr branch 
leaves the main line at the fiftieth mile and flows past 
the towns of Vanupshabr and Shahjahanpur. It for- 
merly terminated at mile 8244, emptying into the 
Ganges River, but it is now continued to a point near 
Kesganj, where it tails into the Lower Ganges Canal. 
The first main distributaries are taken from both sides 
of the canal a short distance below Roorkee. The na 
ture of the country offers abundant facilities for es- 
capes from the canals. Five are constructed on the 
main line, four on the Cawnpur branch and three on 
the Etawah branch, besides numerous small esca’ es 
to the distributaries.” 


LOWER GANGES CANAL 


“The Lower Ganges Canal was undertaken as a 
weans of relief or improvement of the Ganges Canal. 
It irrigates a part of the Ganges-Jumna interfluve 
that was originally intended should be commanded 
by the Ganges Canal proper. The work comprises a 


below the railway crossing at Rajghat. It relieves 
the Ganges Canal of 128 miles of the Cawnpur branch 
and 130 miles of the Etawah branch. [t is now con- 
sidered as a work separate from the Ganges Canal. 
“The weir is a substantial one, resting on masonry 
wells, usually 20 feet deep; the front and rear curtain 
walls rest on swaller walla. The weir is 3,800 feet long 
and is 10 by 10 feet in cross section, having a verti- 


masonry diversion weir at Narora, about three miles , 


eore Mountains the great dam is being erected by 
which a lake is being formed that is to turn and empty 
its overflow into a tunnel already cut though the east- 
ern brow, a tunnel 5,700 feet in length by 74 feet high 
and 12 feet broad. 

The first illustration shows the dam with the lake. 
So recently has the lake been formed that the partly 
submerged trees are seen sticking out of the water, 
a of them still struggling, as it were, for their 
ife. 
The buildings on the knoll in the center are the resi- 
deneces of the engineers. he cutting between the 
houses and the spur of the mountain in the left fore- 
ground is to be the water escape when the dam is 
raised to its intended height. It was a great task to 
cut that down in the solid rock. The stone taken out 
has been utilized in the construction of the dam, being 
carried down to the river bank by a gravity railroad 
running to the buildings at the foot of the dam and 
conveyed thence by moving buckets suspended on 
cables that are stretched from point to point wherever 
material is needed. 

It was at this workship below the dam that the most 
serious accident of the whole enterprise occurred. 

Mr. Taylor, the superintending engineer, was stand- 
ing over a large horizontal wheel that conveyed the 
power from the turbine to the buckets, when a bucket 
came moving along overhead ‘To avoid the bucket 
he moved aside and fell on to the horizontal wheel aud 
= caught and mangled. He lived but a few hours 
after. 

The dam rises from a width of 138 feet at the bot- 
tom to 22 feet at the top. Stone masonry on each 
side, with a solid mass of cement within, is the method 
of construction. As it rises it is to extend over the 
hill at the further end until its length will be 1,300 
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feet. At present the length is about 1,000 feet. The 

river at the bottom was origivally about 300 feet 
ide. 

"One of our illustrations shows the top of the dam 

with the swarms of coolies working on it. 

The quantity of water in the dam varies greatly. 
In the driest months it diminishes to something like 
100 cubie feet a second, with occasional small freshets 
of 1,000 to 3,000 cubic feet a second, of short duration. 

During the monsoons it increases to an average of 
2 000 eubie feet a seeond, rising at times to 20,000 or 
30,000 eubie feet a second. The largest recorded flood 
was in November. 1873, during a cyclone, in which 28 
inches of rain fell in two days. he discharge then 
was estimated at 120,000 cubic feet a second. 

The following are further particulars kindly fur- 
nished by A. T. Mackenzie, Esq., one of the engineers : 

When finished the dam will be 178 feet high, 12 
feet wide at the top, with a parapet 4 feet high and 4 
feet thick, and will contain 5,000,000 cubie feet of 
masonry. 

The bed of the river is solid rock; so there are no 
underground foundations, and the dam is actually 178 
feet above the lowest water level. 

The present height is 136 feet and 4,200,000 cubic feet 
of work is already done. The depth of water is 89 feet, 
put the escapes are now stopped and the lake is being 
allowed to rise to 128 feet depth, where a new set of 
escapes are ready for it. 

The area of the lake will be 14 square miles and the 
outflow through the tunnel 1,600 cubie feet per second. 
Its maximum depth at the dam will be 174 feet. 


The tunnel has been driven all the way through hard 


[Continued from S: pPLEMENT, No. 1028, page 16426.) 


THE RELATION OF ENGINEERING TO 
ECONOMICS.* 
By WILLIAM KENT. 


‘* MARKED economic effects have attended the build- 
ing, or failing to build, important highways in the 
United States, of whatever kind, where opportunity 
and need existed. The early topographical engineers 
of the country including especially George Washington, 
who was an engineer by profession, foresaw that at 
whatever point on the Atlantic coast an outlet should 
be made for the products of the Ohio and ope 
valleys, a great, probably the greatest, seaport would 
arise. Virginia was at this time far in advance of the 
other States, and especially of New York. . . . 
Washington urged the legislature of Virginia to build 
a canal connecting the Ohio River and the James or 
Potomac, so as to place the outlet at Norfolk. His 
advice was not heeded. Subsequently New York, 
under the leadership of De Witt Clinton, constructed 
the Erie Canal, connecting Lake Erie, at Buffalo, with 
the Hudson, at Albany, then a stupendous feat of 
state enterprise in finance and civil engineering. Until 
that canal was built New York City had little more 
than the trade of the Hudson River valley. The build- 
ing of the canal made New York the Empire State, 
and the city the commercial metropolis of the Union.” 
—Denslow, p. 150. 

Who can estimate the economic value to the United 
States of that great feat of engineering, the building 


of the first railroad across the continent? What an 


of Bessemer steel for puddled iron, and the introduction 
of improved forms of rolling miils. A great decrease 
in the value of the iron mines of New Jersey, New 
York and Pennsylvania has followed the opening of 
better mines in Lake Superior. 

One of the great achievements of engineering is the 
substitution of the factory system of labor for the old 
domestic system. The beginning of the factory system 
was in the decade of 1760-1770, when the spinning 
jenny, the spinning frame and the spinning mule were 
introduced into the textile industry, but it did not 
begin its full career of development until after Watt 
had perfected his steam engine, about 30 years later. 
Has the factory system been a benefit to civilization ? 
There is no better authority on this question than Mr. 
Carroll D. Wright, formerly United States Commis- 
sioner of Labor and now Commissioner of the Census 
of 1890. He says Juohnson’s Vol. TI, 
p. 265): “The factory system is In every respect 
vastly superior to the domestic system as an element 
of civilization, although this is contrary to popular 
impression and largely against popular sentiment. . . . 
Under the domestic system the home of the worker 
was the workshop also, and the wheels or looms dis- 
puted with the inmates for the room and the con- 
veniences for housework. Small, close, crowded, with 
bad air and bad surroundings, the hut of the domestic 
worker was occupied by a class which had not found, 
and cannot find, its like under the factory system, for, 
as a rule, the operative of to-day occupies a home, even 
in the factory tenement or boarding house, superior in 
every sense to the home of the domestic worker. 

“Under the domestic system of industry grew up 
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syenite, with no slips or soft places, and is a very 
straightforward and uneventful tunnel. 

Leading to and from the tunnel is about a mile in all 
of open rock cutting, 25 feet wide and from 30 feet 
depth to nothing. 

An average of over 4,000 ple were employed on 
dam and tunnel during the last season. Besides the 
coolies there are three steamers, four turbines from 180 
horse power downward, and a large number of port- 
able steam engines, boilers, ete. It is to be finished 
before April, 1896, 

Che total cost of the work, including distribution 
works in the Madura district, will be 83 lacs of rupees, 
or between three and four millions of Collars. Besides 
this, the British government pays the Rajah of Tra- 
vancore 40,000 rupees annually for a lease of 999 years. 
In return for this the British government is allowed to 
take all timber comprised in the watershed of the lake, 
for use on the works, but not fur sale or export. It also 
obtains fishing rights in the lake—a concession worth 
exactly nothing. It is altogether a very poor bargain 
for the British government. 

But the conception and completion of the work re- 
fleets lasting glor and honor upon the enlightened 
ociets of the British government and upon the skill of 
all the engineers connected with the Peryar. The illus- 
trations are from photographs taken by Rev. W. P. 

Elwood, missionary of the A. B. C. F. M. 


Madura, May, 1895. J. 8. CHANDLER. 


ELEcTRIcrTy has invaded the farm. In Halle, Ger- 
many, an electric plow has been invented. The cable 


to the motor 1s carried on a number of small trolleys | ence and 


running over the ground, 


increase of the wealth of nations has flowed from the 
opening of the Suez Canal, and what another increase 
will follow the completior of the Nicaragua Canal! 

Improvements in engineering methods often cause 
the destruction of vast amounts of fixed capital by 
the substitution of new appliances for the old. ‘ The 
British government expended in 1864-70 £20,000,000 on 
a class of arm gunboats which, before any use 
was made of them, were condemned as worthless owing 
to the improvements in the construction of guns. It 
expended large sums on iron guns, which became use- 
less by the substitution of steel guns, ete. 

“A telegraph company expended large sums of money 
in constructing a line through Siberia and Alaska, 
whereby to get telegraphic communication between 
New York and London, via San Franciscoand Behring 
Straits, which was made totally worthless by the 
laying of the first Atlantic cable” (Denslow, p. 81). 
Numerous canals and canal boats have been thrown 
out of use and allowed to fall into decay on account 
of the competition of railroads. 

Bet ween 1872 and 1880 a revolution took place in the 
construction and in the method of driving blast furn- 
aces for waking iron, so that of 700 blast furnaces run- 
ning or in condition to run in 1872, probably not 50 are 
now on the active list, and sbibeth the production of 
iron has more than quadrupled since that date, only 
480 furnaces are now on the list of existing furnaces, 
and more than half of these are out of blast. The 
destruction of capital involved in the abandonment of 
old furnaces is probably over $100,000,000 A similar 
destruction of fixed capital bas followed the substitution 


~® Vice-presidential address delivered before Section D, Mechanical Scr. 
of the American for Advancement of 
Mass., August 29, 1895. 
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that great pauper class in Great Britain which was a 
disgrace to civilization, It continued to grow, until 
one-fourth of the annual budget was for the support 
of paupers. . . . The domestic laborer’s home was 
far from having the character poetry has given it. 
Huddled together in what poetry calls a cottage 
and history a hut, the weaver’s family lived and 
worked without comfort, conveniences, good food, 
good air and without much intelligence. Drunkenness 
and theft of materials made many a house the scene of 
crime and want and disorder. Superstition ruled, and 
envy swayed the workers. Ignorance under the old 
system added to the squalor of the homes of the 
workers under it, even making the but an actual den, 
shared in too many instances by the swine of the 
family. The home of the agricultural laborer was not 
much better; in fact, in Great Britain and France he 
has to a great degree continued in his ignorance and 
in his degraded condition.” 

“One of the positive results of the factory system 
has been to enable men to secure a livelihood in fewer 
hours than of old. This means intellectual advance- 
ment, for, as the time required to earn a living grows 
shorter, civilization progresses. . . The fact that 
the lowest grade of operative can now be employed in 
factories does not signify wore ignorance, but a rais- 
ing of the lowest to higher employments. This pro- 
cess is constantly narrowing the limits of the e 
which occupies the lowest step in the progress of 
society. This mission alone stamps the system as an 
active element in the moral elevation of the race. The 
factory system does not tend to intellectual degener- 
ac 


Vv. 
The arguments thus far adduced have all been one- 
sided in showing that an increase in civilization and 
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in refinement follows an increase in wealth. There 
is another side to the question. A portion of the labor- 


im a recent issue of the North American Review 
by Rev. J. A. Zathm, ©.8.C., entitled ““Leo XIII and 
the Social Question.” 1 quote as follows : 

* In lieu of the old organie regime the French Revo- 
lution substituted the reign of individualism. Unlim- 
ited competition, freedom of labor, the preponderance 
of capital and the general introduction of machinery 
ushered into existence the fourth estate proletarians, 
or wage earners—and with it the social question. The 
organism became a mechanism, and from its excesses 
proceeded the evils from which we now suffer. As 
matters at present stand, we have two inimical forces, 
standing face to face; on one side, the modern state 
with its army and its police; on the other, socialisin 
and organized labor with its battalions and its long 
pent-up grievances. 

** Never before was humanity confronted with such 
adanger. Three centuries of renaissance of pagan law 
and a century of laissez-faire and laissez-passer have 
atomized society and divided the human family into 
two opposing camps—on one side the tyranny of the 
law and of the employer; on the other, renewed servi- 
tude and virtual rebellion—every where hatred, lack of 
equilibrium, egotism and overt struggle. 

* Formerly after the struggle between employer and 
employe was over, rest and peace were to be found in 
the workshop or in the home, whereas to-day the strug- 
gle has reached our very hearthstones, It persists in 
a dull and sullen manner, when it does not break forth 
openly, and it is ever compassing the ruin of society, 
because it is incessantly destroying all chance of do- 


mestic happiness. Never before, indeed, has the social | 


question knocked in so threatening a manner at the 
doors of the civil order.” 

Mr. Zahm charges machinery, which is engineering, 
with one of the chief causes of social troubles. He 
says further: 

* It may truly be said that the social question arises 
from a fivefold revolation ; the revolution in machine- 
ry ; the revolution in political economy ; the revolution 
in religion; the revolution in the state, and the revo- 
lution brought about by the general movement of hu- 
manity. 

‘**Machinery, or rather abuse of machinery, was the 
first to effect a transformation in the economic order. It 
is not without reason that Lassalle styles it * the revo- 
lution incarnate ”— die verkoerperte revolution. Ma- 
chinery has revolutionized the mode of production, the 
manner of labor, and the distribution of revenue and 
of property. It has destroyed the workshop and in- 
troduced the factory in its stead. It has sterilized 
manual labor, and by its immense productivity has in- 
ternationalized prices and markets. While, on the one 
hand, it has created the despotism of capital, it has, on 
the other, called into existence the unorganized army 
of the proletariat. It has ground humanity into a 
powder, without cohesion and without unity, and has 
ylaced the world of labor at the mercy of a few soul- 
- plutocrats. This new order of things means the 
reign of the few ; it implies the permanence of expro- 
priation and the resurrection of ancient Rome, where 
millions of slaves were trampled under foot by an inso- 
lent oligarchy of wealth. And finally, by its fatal 
centralization machinery has engendered a double In- 
national—the International of capital and the Inter- 
national of socialism, Never has a more complica- 
ted situation, or one more pregnant with peril, weighed 
upon men. What were the invasions of barbarians 


from the north of Europe, or the upheavals of the fif- | 


teenth and eighteenth centuries, in comparison with 
the threatened explosion of this vast world already 
stirred to its profoundest depths and in a state of vio- 
lent ebullition?” 

The remedy for this terrible state of affairs, accord- 
ing to Mr. Zahm, is to be found in following the advice 
given in the recent encyclical letter of the Pope. I 
quote : 

In the introduction to his epoch-making document, 
Leo XLII directs attention to seme of the evidences of 
the dominant evil—extreme riches, extreme misery, 
and the indeseribable desolation which has entered 
the world of the proletariat in consequence of the ato- 
mization of society under the leveling reign of capital. 

As in the politico-religious order, Leo XIII has, 
through his encyclical ** Lmmortale Dei,” preached the 
code of reconciliation, so has he, in the economie order, 


rowulgated the charter of social harmony. For the! 


rst time economic science bas pity on the wage earner 
and discusses the new issues raised without rancor or 


recrimination. At the same time it exhibits a respect | 


for the rights of all while insisting on the duties of all, 
which will forever render the encyclical, ‘** Rerum No- 
varuw,” not only the most glorious monument of the 
present pontificate, but also the most beneficent con- 
tribution yet made to the new order of things. 

We must give all honor to Pope Leo XLII for his 


| Hewitt speaks of is the aim of all honest political 
economists of all schools. They only differ as to the 
ing masses are dissatisfied. This side is ably treated | means through which it is to be brought about, and 
| they differ vastly in their apprehension of what is the 

Phe chief difficulty of the 

socialist writers and such men as Henry George and 
Mr. Zahm is that they do not see clearly the existing 


|existing state of things, 


facts. Seeing the vast wealth of a few individuals, 


and the poor are growing poorer,” the last half of 


which is a stupendous economic falsehood, equaled 


| they preach the dictum, “the rich are growing richer 

| 

| 


only by the dictum of the anarchists that ‘‘ property is 


robbery.” Innumerable facts can be adduced to show 


that the statement that the poor are growing poorer is 


la falsehood, Statistics prove beyond all question that 
in all the civilized world the wages of labor have tend- 
ed, ever since the extensive use of the steam engine, 
say since 1850, to increase, and the cost of living to 
decrease, Statistics of savings banks, of building asso- 
ciations, of life insurance companies, of fraternal assess- 
ment life insurance associations, of the ownership of 
small houses and small farms, of the reduction of 
mortgages on farms, all show that not only is there a 
| vast increase in the wealth of the nation as a whole, 
| but that this wealth is being more widely distributed 
ithan ever before. A mavazine article recently said 
that more than one-half of the entire population of 
|New England, including men, women and children, 
are depositors in the savings banks, the average amount 
to the credit of a depositor being $363. It says of the 
| depositors : “If it were possible to prove what is ap- 
| parent to the eye of any one who watches the custo- 
'mers of these banks, it would be found that very much 
the largest part of them are the women and children. 
The aggregate deposits in the savings banks in New 
England is $774,000.000. In New York State alone it is 
$644,000,000." In the little town in which I live, Pas- 
saic, N. J., containing 18,000 inhabitants, a considera- 
ble part of the population are Poies, Bohemians, Hun- 
garians and other natives of southern Europe. They 
are recent immigrants, working in mills; vet one of 
the two savings banks in the city has 2,500 depositors, 
the deposits amounting to nearly $400,000, and in addi- 
tion these same foreigners last year sent to Europe, in 
the shape of drafts issued by this same bank, not less 
than $50,000. 

Place the statements just made concerning savings 
banks against those made by Mr. Zahm—viz., that the 
human family is divided into two opposing camps ; 
that we have two inimical forces standing face to face, 
on one side the modern state with its army and its 
police ; on the other socialism and organized labor. 
How can we reconcile these two apparently conflicting 
views of the existing status? Why, very easily, Mr. 
Zahbm’s two opposing camps exist; on one side the 
socialists, on the other side the police; but his eyes 
were blinded when he said that the whole human 
| family is divided into two opposing camps. He failed 
to see the vast majority of the people who belong 
| neither to one camp nor the other, who are the savings 
|bank depositors, the owners of small homes, albeit 
with small mortgages on them, who are members of 
| building associations and fraternal life insurance soci- 
jeties. The grandest fact in the economie history of 
|this age is the great increase in the number of the 
| people in comfortable circumstances who once were 
numbered among the poor. This increase in the mid- 
die class goes along with a great decrease in the num- 
| ber of the very poor. The peor are growing poorer, 
say the agitators. Whom do you mean by the poor? 
Is it a family that has only $100 in the savings bank ? 
Next year it will have $200 and five years hence $1,000. 

Do you mean, then, we ask the agitator, the man 
who has nota dollar in any bank, who has not enough 
ahead to keep him from starvation a week? If he is 
the man whom you call poor, and whom you have 
been saying for the last 20 years that he is growing 
poorer, how much poorer is he going to get? How 
many such men are there in the United States? Let 
them stand up and be counted. 

We have seen that engineering is the chief factor in 
the production of wealth; that wealth has enor- 
mously increased in the past few years, and that it is 
being well distributed, although perhaps not as well 
as it ought to be among the common people. What 
of the future? Engineering has caused men to leave 
the farms and seek the cities because in the cities they 
can grow rich faster. Engineering, again, through 
rapid transit, electric cars and the like, is making it 
possible for these men who work in the city to sleep in 
the suburbs, and bring up their families in a place 
which has all the advantages of city and country com- 
bined. One of the triumphs of the iron making engi- 
| neer has been the construction of a hollow steel tube 
|of great lightness and strength. The mechanical engi- 
| neer has found out bow to make ball bearings, and lo! 
| we have the bicycle of 1895, 400,000 of them to be made 
jin this year. Who can estimate the value to the 
| people of this new industry, building up an athletic 


earnest efforts to bring about social harmony, but Mr. |and healthy race of men and women, and causing 
Zabm is surely not right in saying that this is the | good roads to be built from one end of the country to 
first time that economie science has pity for the wage | the other, another work of engineering by which the 


earner. Many writers in all sechools—Henry George 
for example—have been animated by sincere sympa- 
thy for the wage earner, and have earnestly discussed 
means of ameliorating his condition. I hope to show 


in my conclusion that the whole tendency of economic | 


evolution is toward bettering the condition of the 
wage earner. 

Mr. Hewitt, in his presidential address before the 
American Institute of Mining Engineers in 1890, entitled 
“Iron and Labor.” Trans. A. L. M. E., Vol. XIX, pp. 
496, 497, speaks of ‘“‘the new era, when every intelli- 
gent workman willinsist on being an owner, and every 
well managed corporation will see that its workmen 
are directly interested in the results of the business.” 
He says: * The time is approaching when capitalists 
and laborers will more and more be joint owners in 
the instruments of production. While the wages sys- 
tem will necessarily survive, the workmen will, to a 
large extent, become their own employers, and finally 
may hire capital as capital now hires labor. The 
facilities offered for the division of property, through 
the distribution of corporate shares, will lessen strife, 
develop skill, reduce cost, increase production and pro- 
mote the equitable distribution of wealth, which, it 
must never he forgotten, is the chief end of the social 
organization.” 

The equitable distribution of wealth which Mr. 


farmer may move his crops more cheaply and the cost 
of food be correspondingly decreased. What next? 
| As Mr. Hewitt has foreseen, the wage earner will be- 
|ecome a stockholder in the corporations for which he 
works, and labor will hire capital, instead of capital 
|hiring labor. Then what Mr. Zabm ealls the fourth 
estate, the proletariat, will cease to exist. It will be 
| merged into the third estate, the common people, who 
lare at the same time wage earners and capitalists, 
The proletariat, or fourth estate, as a separate ele- 
| ment in society, antagonistic to the third estate, is al- 
| ready a vanishing quantity. We whe are old enough 
| remember the alarm created throughout the world in 
the years 1867, 1868 and 1869 when the dreaded * Inter- 
national” held its congresses in Europe. Who now 
dreads the International? True, it may be strong 
enough some day in some one or more places to repeat 
the terror of the Paris Commune of 1870, but the up- 
rising will end as the uprising of the Commune did, 
and it will not take two months to end it, as it then 
did. 

‘““The Empire is peace,” said Napoleon III just be- 
fore the Franco-Prussian war. He was mistaken. 
The war took place, causing vast loss and suffering, 
followed by the terrible agony of the Commune. But 
how nobly France recovered from the shock, how 
quickly she paid the indemnity to Germany out of the 


actual stored savings of hercommon people! No revo. 
lution in the social order took place, only a change in 
government; then everything went on as before, So it 


will be if the International should arise, as is p)e-- 


dicted by the alarmists, and reproduce the horrors .f 
the French Revolution. The world will live throuch 
it; the social order, as of old, will be restored, and tiie 
|present relations of capital and labor will not be 
| changed, except as by gradual and necessary evoli- 
| tion, due to engineering more largely than to any 
| other one cause, capital and labor becoming merg: <j 
by the laborers becoming capitalists. This will be the 
crowning triumph of engineering, by which the -in- 
crease of wealth is caused, which enables the laborer 
to become a capitalist. Then the political economists 
may meet together and discuss the improved social 
order, burn their old books, and erect a monument to 
the one man of all others who contributed the means 
for obtaining the wealth of nations, James Watt, the 
enyineer, 


A REMARKABLE WATER POWER. 


PROBABLY the most extraordinary water power in- 
stallation, so far as head is concerned, is that made 
some two years ago in one of the famous Comstock 
mines, at Virginia City, Nevada. 

This consisted of a thirty-six inch Pelton wheel, 
‘made of a solid steel disk, with phosphor-bronze 

buckets seeurely riveted to the rim. It is located at 
| the Sutro Tunnel level of the California and Consoli- 
dated Virginia shaft, 1,640 ft. below the surface. In 
|addition to the head afforded by the depth of the 
| shaft, the pipe is connected to the line of the Gold 
| Hill Water Company, which carries a head of 460 ft., 
giving the wheel a vertical head of 2,100 ft., equivalent 
to a pressure of 911 pounds. The water, after passing 
over the wheel, is carried out through the tunnel, four 
miles in length. The wheel runs at 1,150 revolutions, 
which gives it a peripheral velocity of 10,804 ft. per 
minute, or about 120 miles per hour. 

The construction of the wheel amply provides for 
the centrifugal strain given by the velocity of the 
water, running without load, when it would attain the 
enormous speed of 21,608 ft. per minute, equal to 
about 240 miles per hour. A nozzle tip one-half in. in 
diameter gives, under above conditions, 100 horse 
power. Every miner’s inch of water, equal to a flow 
of 1°6 eubie ft. per minute, gives five horse power, 
while one horse power is given for every two pounds 
of metal in the wheel. It is only by comparison that 
an idea can be obtained of the height of a column of 
water due to such pressure, It is more than four times 
as high as the Washington Monuwent. 

At the plant of the Roaring Fork Electric Light and 
Power Company, Aspen, Col., there are eight Pelton 
wheels twenty-four in. in diameter, each weighing 
ninety pounds, and capable of developing 175 horse 
power, or about two horse} power for each pound of 
metal in the wheel. The speed is 1,000 revolutions per 
minute, and the head 820 feet. The complete outfit, 
including shaft, boxes, pulleys, gate and nozzle, weighs 
| four and one-half pounds per horse power developed. 
—Jour. Franklin Inst. 


THE SINGER SEWING MACHINE COMPANY’S 
MANUFACTORY, KILBOWIE, SCOTLAND. 


THE members of the Institute of Mechanical En- 
gineers were recently conducted round the several 
sections by Mr. W. H. Inslee, the general manager. 
About 6,000 people are employed throughout the vast 
establishment, of whom about 4,000 travel daily from 
Glasgow by the North British Railway. These are all 
engaged in the manufacture of sewing machines and 
such necessary accessories as needles, shuttles, ete., 
and of the packing cases in which the machines are 
sent out from the works. There are about fifty differ- 
ent classes of machines made, and these, again, are 
subdivided into about 300 different varieties for meet- 
ing the special .requirements of different trades and 
manufactures, and weighing from a few pounds only to 
several tons each. The different kinds are suitable for 
sewing any sort of materials, from fabrics almost as 
fine and soft as gossamer to heavy sails or large factory 
belts 10 ft. wide. The output of machines is at the 
present time fully 9,000 per week, but the works’ ca- 
pacity is equal to 10,000 per week. The foundry, 448 
ft. long by 352 ft. wide, is fitted with powerful travel- 
ing cranes and hydraulic cranes for drawing boxes and 
patterns. The floor is traversed by lines of rails on 
which the trucks carrying the pots of molten metal 
arerup. Occupying convenient positions at one side 
of the foundry are four cupolas of the latest design, 
and capable cf melting 180 tons of metal perday. To 
the rear of the cupolas are the pig iron stores; and for 
raising the charges to the charging platform, hydraulic 
lifts are employed, working at a pressure of 800 Ib. per 
square inch. *h cupola has a separate blast pipe 
and blowers, two Root’s and two Baker blowers being 
used, and these being interchangeable. For driving 
the blowers of the cupolas there is a fine steam engine 
of 100 horse power. 

Motive power for driving the general foundry ma- 
chinery is supplied by a horizontal compound con- 
densing engine of 250 horse power, by Messrs, D. 
Adamson, of Manchester, and is fitted with Wheelock’s 
automatic expansion gear. The engine has a 16 ft. fly 
wheel, and drives the machinery through two 17 in. 
belts. For the hydraulic power largely used through- 
out the establishment for hoists, moulding machines 
and other manufacturing operations, pumps for the 
accumulator are driven by a_ horizontal high pressure 
engine of 30 horse power, by Messrs. A. and P. Steven, 
Glasgow. The total engine power is about 1,900 indi- 
cated horse power, and steam at about 100 Ib. pressure 
is supplied by batteries of water tube boilers of the 
Babeock and Wilcox type, yielding a total capacity of 
2,350 horse power. 

There are about 700 men employed in the foundry 
alone. No fewer than twenty-five separate castings 
are required for a sewing machine of the commoner 
type, and these are of various sizes and shapes. The 
moulds for the castings are made in sand of the or- 
dinary kind ; but various special appliances are in use 
for quickening labor and economizing plant. For ex- 
ample, in taking an impression of a sewing machine 
bed plate, a lever press, resembling in — the 
printing press, is used. With its aid a beautiful mould 
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ohana te ‘“ fraction of the time needed to produce | from milled steel bars, without any preparatory forg- 
it by hand. About a hundred of these presses are in|ing. In the department devoted to the making of the 


ase throughout the foundry, which altogether is equal | wood covering box and table of the machines, a large 


But for a considerable reduction of the peripheral area 
of the drum, the whole of the liquid admitted would 
be at once thrown out without any separating action 


to turning out from 100 to 125 tons of castings per number of machine tools are kept constantly at work, , having occurred, This reduction of outlet area may be 


lay sawing, planing, moulding, dove-tailing, etc., while a 
, i), the rambling department. to which the castings | staff of several hundred females are engaged French 
next taken to remove the adhering roughness and | polishing. 


there are 120 rumbling machines available. 


sid, 
These ¢ 
sl 


Ci 


notion bas been given to the drums, dash and rub |ing, punching, tempering, etc, 


ac 
an 


= passed to the dressing shop which adjoins, and , 4,000 1 
here any roughness or defects still remaining are dealt stantly kept, and in maintaining the large number 
with bv the grinders, who use emery wheels of suita- actually in use throughout the factory, as well as 
poten the parts being packed in cast iron boxes with splendidly equipped with lathes, planing machines, 
a suitable annealing mixture and luted down with fire also drilling. siotting, milling and other machines, 
clay. The castings for the stands of the sewing ma-|the whole, when taken independently of its vaster, 
chines are now drilled, japanned, ornamented and | surroundings, making up quite a considerable estab- 
passed into the stores, while the smaller parts are lishinent.—The Engineer, London. 

assorted and kept in readiness for undergoing the = : 
other operations necessary to complete them. 


PETROLEUM FROM BLUBBER. 
To refer now to the wrought iron and steel portion of 


the machines, the iron stores and the forges call for ©. A. LOBRY DE BRUYN. 


brief attention. Among the prominent appliances in ENGLER showed that when animal fats or fatty 


the stores department are cutting rolls for ripping | acids were distilled under pressure, petroleum was 
sheet iron, and shears for cutting iron and steel bars. ie 


The forge contains about a dozen fires, two large steam 
hammers, six horizontal trip hammers, and sixteen 
dro» tamuers. After being rough-shaped in dies 
noder these houumers, the trip hammers raining blows 
upon the work at the rate of 200 per minute, the parts 
are passed to the power press departinent and then 
stamped out or straightened and trimmed to their ap- 
proximate finished form. The power appliances in the 
forge are also largely employed making tools for the 
machine shops, and are driven by a Corliss engine of 
100 lhorse power, 

Wien the pieces leave the hands of the forgers and 
stumpers, they have. as in the case of castings, to un- 
dergo a number of operations before being ready to be 
titted together. They have to be smoothed and pol- 
ished on their surfaces, and duplication has to be care- 
fully attended to. in order that the corresponding | formed. This fact has served as important evidence 
parts of each class of machine will prove interchange- | in favor of the theory that this substance is of animal 
ble. This highly important section of the manutfae-| origin. The experiment may be easily carried out in 
ture, involving principally milling and drilling opera-| the following mauner: A glass tube bent in the shape 
tions, occupies the greater part of the main buildings, | shown in the figure is filled one-half or one-third full 
three and four stories high. Room after room and) with blubber and carefully sealed up. The limb con- 
floor above floor are occupied with machinery of a| taining the substance is inclosed in a piece of gas pip- 
very ingenious and interesting character. Hand work | ing as shown, and packed with sand so that the glass 
is reduced to a minimum, and taking its place are elab- | does not come in contact with the iron of the tube. 
orate systems of mechanism, in which wheels, drills| On heating the tube strongly by means of a power- 
and cutters automatically perform the necessary oper- | ful Bunsen burner with three branch jets, water and 
ations with unfailing exactitude. Milling machines | petroleum distill over into the cool limb; the presence 
are, of course, largely in requisition, and between mill- | of the former may be shown by introducing into the 
ing and drilling there are together some 200 machines | tube before sealing up a few crystals of a dye stuff 
at work. The machine which drills the holes in the|such as water blue. After completion of the experi- 
bed plates of the sewing machines affords a good ex-| ment, the heated end contains a brown residue, but 
ample of the precision with which many of these ma-| carbonization does not take place. The other portion 
chines perform complicated operations. In each sew-|contains petroleum, water and compressed inflam- 
ing machine bed plate there are twenty-one holes to | mable gases; the whole system forms, in fact, a minia- 
be drilled, of varying size and depth, and some on one | ture petroleum spring. 
side of the plate and some on theother. To drill these| On opening the tube the nature of the contents may 
holes separately would necessitate a great deal of la-|be exhibited. No acrolein is formed as when dry 
bor in shifting the work from position to position to | distillation takes place under ordinary atmospheric 
suit the several drills, if not from one machine to an-| pressure. 


other. There is here shown, however, a machine 
which deals with all the holes simultaneously, no mat- IMPROVED CENTRIFUGAL APPARATUS. 


ter at what angle orto what depth. It consists of a ‘ i 
a vertical revolving disk with thane compartments on THE object of this apparatus is to effect the contina- 
its rim, into each of which a bed plate is placed by the 
attendant. Fig. 1. * 
On both sides of the disk drills of the several re- 
quired sizes and lengths are mounted. The machine 
starts, the disk makes one-third of a revolution and 
stops, simultaneously and automatically a certain 
nuwber of the drills advance, perform their part of 
the work on the first plate and retire. 


The disk now moves another third of its revolution, = 
bringing the plate opposite a second set of drills, D 
which also automatically advance and do their work ; A 
and so with a third movement and drill performance, on 


thus completing the work on one plate. As each plate 
is finished it is removed from the disk and a fresh one 
is put in place, and so on, the drills acting upon three 
plates simultaneously. 

It has already been stated that fifty different classes C 
of sewing machines are made by the Singer Company 4 Q 
at these works, and that these classes, again, are sub- 
divided into many minor varieties. This in itself will 
help to give some idea of the enormous number and 
variety of parts to be dealt with. As the thousands and 
thousands of pieces proceed through the various de- 
partments—many of which we have only been able to 
nhame—they are subjected to minute and painstaking 
scrutiny and to testing with standard gages, so that 
no imperfect parts are allowed to pass. In the adjust- 
ing and fitting department, when the machines are 
put together, the parts drop into their places most 
readily and without the use of file or hammer. To 
test the strength of partsand smoothness of working, 
the finished machines are driven fora time at a high 
rate of speed, and, if approved, are put under an act- 
ual sewing test by females on the premises. 

Other and scareely less interesting departments in 
which accessories are made can only have a word of 
notice. The making of needles involves the use of 
machines which are simply marvels of automatic 
mechanism, cutting pieces from the coil of wire with 
which they are supplied of the precise length requisite 
to form needles, and successively straightening, milling, 
grooving and pointing them and leaving them suita- 
bly packed for the further operations of having the 
eves punched, and so on. 

About 2,000 people are employed in the needie- 
making department. and the average production is|ous removal of denser matter from a liquid mixed 
from 500,000 to 800,000 needles per week. Another | with ir. 
department, containing some very notable machines,| Fig. 1 is a vertical section—on the line u, v, x in Pig. 
is that for the screws and pins used for binding the | 2—of the apparatus, and Fig. 2 a plan, partly in sec- 
various parts of the machines. Here there are ovey'| tion. i 
forty automatie serew-making machines at work, be-| The liquid to be treated is admitted through the 


The production of the sewing machine shuttles—a tiny | 
-onsist of horizontal drams partly filled with | article shaped like a boat, and carrying in its hold a} : 
i] star-shaped pieces of cast iron, which, when the | spool of thread—requires, it is said, no fewer than 300) first be driven toward the periphery, and, if a sufficient 
‘rings have been placed among them and a a divisible operations, involving stamping, milling, drill- | amount of wixture be admitted, two currents will be 


The small parts are then annealed in| for repairing the machines, there is a workshop} 


‘supplemented by a series of partitions, C C, whieh re- 


duce the area of the outlet channels and still allow a 
sufficient number of discharge orifices, E K, to be re- 
tained, 

The heavier parts of the mixture introduced will at 


set up—one, consisting of the denser material, tending 


inst the castings, beating off the adhering sand In an establishment in which so much milling, and to escape through the outlets, E E; and the other, 
| rendering them smooth, After having been rum. | drilling, and serewing requires to be done, it is, of | consisting of the lighter material, being forced toward 
bled, a process which occupies from two to four hours, | course,, necessary that there should be a section de-| the center, and escaping at D. Various other forms of 
ording to the size and form of the castings, they voted to supplying and maintaining the tools required, | drums besides that shown in Figs. 1 and 2 are de- 


A stock of approaching 4,000 willing cutters is con- | 


scribed.—G. C. Marks, London. 


[From oun Srar.] 
TRICKERY IN TEXTILES. 
THE journal of the Oxford Christian Social Union 


| has lately opened a serious crusade against trade trick- 
jous More lately we have had an explanation of vari- 


ous “Tricks with Textiles,” also by “One in the Trade.” 
This is naturally less forcible and adequate than the 
first simple narrative. The co-operation of many pens 
would be required to do justice to the darker workings 
of our greatest industry. 

| ‘The truth is that frauds of the most grossa and un- 
blushing description have been engrafted on to our 
textile manufactures, from the point at which the 
|seeds of long and short staple kinds are mixed to pro- 
duce a deceptive crop to that at which the deception 
of folded cloths is discovered by the unsophisticated 
Oriental. The manufacture may be made a mere sub- 
sidiary to the art of adulteration: as in certain con- 
siderable branches of the shoddy trade; as when cot- 
ton is mixed with woo) before spinning ; as when cot- 
ton and wool threads are twisted ; and when cotton 
warp is worked with wool or linen weft. Or theart of 
adulteration may be an honored partner in the busi- 
ness of production, as jn the almost universal over-siz- 
ing of cotton, the finishing of linen and the weighing 
of dyed silk. Finally the fraud may be a mere crown 
to the manufacturer, and comparatively an external 
affair; as in the two caser quoted by the Economic 
Reviewer from trade journals, of an inferior webbing 
being varnished and rubbed over with the dust of a 
superior fiber, and of a fine twill-made single jersey 
cloth being pasted upon a stout felt to produce the 
effect of a thick and heavy “‘ w.nter jersey.” the face 
of which would, of course, peel off in the first shower. 

Cotton sizing is the prime and royal instance of tri- 
umphant trade trickery, and its history is not a little 
entertaining. Cotton warp had always been treated 
with a mixture of fermented flour and tallow to giveit 
tenacity and to lessen friction in the weaving process. 
It was not till the practical consummation of the in- 
dustrial revolution in this trade, until the administra- 
tion of the factory acts had compelled the fortune 
seekers to find some other resort than mere siave driv- 
ing, that even this innocent little department became 
the prey of the trickster. 

The beginning of it is generally traced to the in- 
ereased cost of tallow by reason of the Crimean war. 
It had been found that China clay made a cheap and 
showy substitute, and, despite the protests of an honest 
minority, its use became more and more general. 

The second stage in the evolution of the art came ten 
years later, when, during the cotton famine conse- 
quent upon the American war, more and more size 
was found necessary in the working of the short- 
| stapled yarn which then came into use. Out of the 
| same set of circumstances grew a third development, 
one of a more decidedly fraudulent character, Cotton 
was now so scarce that there was talk about its being 
supplanted by linen. It was china clay—that china 
clay to which Lancashire owes vo large a share of her 
prosperity—that saved the day. . For china clay not 
only worked well, but added weight, and as weight 
was still the test of goodness, what matter was it that 
it choked the weavers and in no way benefited the 

urchaser? As Dr. Buchanan reported to the Privy 
Jouncil : became a matter of rivalry with sizers 
which of them could, on the ,order of manufacturers 
anxious to meet the demands of merchants, ‘put on’ 
most foreign matter upon the cotton warps.” Once 
more, but more decidedly, the honest minority was 
overborne. The fraud assumed gigantic proportions. 
Every yard of cloth which went out of many towns 
was highly adulterated. All sorts of odd compounds 
were tried, even poisonous salts of lead, mercury and 
arsenic. The idea was elaborated of adding weight by 
the use not only of china clay, but also of deliquescent 
salts, which would hold a considerable amount of 
moisture. Epsom salts, magnesium, calcium and zine 
chlorides were chief favorites. 

A report to the Home Office by Messrs. Bridges & 
Osborn in 1884 gave a list of eighteen constituents, 
some of which, however, have fallen completely into 
disuse. The wost elaborate arrangements were made 
so that each individua) thread should receive its full 
burden. The process of “ball sizing” fell into dis- 
favor because it could not put in ‘“‘more than 150 per 
cent. of size so as to carry it through effectively,” and 
because by the cylinder process it was found that “any 
weight, color, feel, grip, boardiness, clothiness or 
leatheriness can be attained to suit the most fastidious 
tastes of merchant and of market. The mixtures of 
size vary in the number and proportion of iugredients 
aceording to the special characteristic to be imparted 
to the yarn, varying from the wiriness desired in the 
warp threads of an ‘Egyptian serym’ or ‘Arabian 
stripe’ to the piecrusty clamminess sought for heavy 
domestics !” 

Still there remained anotber stage—that in which 
“steaming” played the major part. he use of deli- 
quescent salts arid the ——- of retaining the full 
burden of china clay through the various processes 
naturally led up to the artificial infusion of moisture 
into the weaving sheds, The first clumsy manner of 
effecting this was by keeping the floors constantly 
damp with water, raising the temperature and block- 
ing every outlet, This was generally discontinued in 
favor of the injection of steam into the weaving sheds 
from perforations in the heating pipes. The advan- 


sides innumerable other machines and tools of a mcrée| funnel, A. into the drum, and, through the revolving 
or less complex description, The screws are all turned ' motign of the latter, is subjected to centrifugal force 


tage was, as Dr. Buchanan found, “insured by win- 
flows and so-called ‘ ventilators’ being habitually kept 
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closed,” We cannot even name here the awful conse- 
quences upon the health of the unfortunate workers, 
89 per cent. of whom were women and children. The 
agitation by which Lancashire obtained the Cotton 
Cloths Act will be well remembered. Steaming is 
now kept within reasonable bounds; but the new 
law was not secured till it had been discovered that 
“the problem of weaving heavily sized material with- 
out diffusion of dust is a soluble problem.” At that 
time the practice was still steadily increasing. Messrs. 
Bridges & Holmes reported cases in which there was 
2 pounds of size to 1 pound of warp, and said that 100, 
120 and 150 per cent. of size was often used, while 
the proportion of clay to flour had doubled, trebled, 
and even quadrupled, The limitation of steaming 
has probably put a stop to this merry expansion, but 
substantially things have not changed. 

So we stand before the less “ civilized” races of the 
earth with an eternal lie apon our lips, making no 
effort ourselves to keep the law which we are so ready 
to press against German cutlery and good, sound 
Australian mutton. What a story will that be of the 
heroes of trade trickery, when some new Samuel 
Swiles arises to edify the generations yet to come! 


ON THE PREPARATION OF COLLODIO. 
CHLORIDE PAPER. 


By G. H. Moss. 


THE collodio-chloride process was first introduced 
by Wharton Simpson in 1864, and although capable of 
producing the finest results, it was not much used, 
many difficulties now removed having to be over- 
come, 

The gelatino-chloride paper coming so much in use 
has greatly revived the collodion process, which has 
many great advantages over gelatine. 

The formula | use is as follows, and it has been 
worked out after a long series of most careful experi- 
meuts, extending over three years : 


A. 
Zine chloride. 12 gr. 


Dissolve in 144 oz. meth, sulphurie ether. 


B. 

Silver nitrate 60 gr. Dissolve in 30 minims distilled 
water by heat: when dissolved add 100 minims pure 
giveerine and 40z. of meth. aleohol, add to this 60 gr. 
of guneotton, well shake, and then add 1'¢ oz. ether. 
When all is dissolved, this should form a grayish- white 
emulsion of silver in collodion. 

The process up to this stage can be manipulated in 
daylight, but as we are about to form the sensitive 
emulsion, we must remove to the dark room. I gener- 
ally make it at night, when the whole process can be 
done by gaslight. 

We now add the A solution, containing the chloride 
and acid, gradually, a few drops at a time, to B, well 
shaking the bottle after each addition. When all is 
added, well shake for five or ten minutes, so that the 
emulsion may be thoroughly mixed, as on this, toa 
very great extent, success depends. The bottle of emul- 
sion is now put aside for about twelve hours to allow all 
impurities to settle. It can then either be filtered 
through cotton wool or the liquid decanted into an- 
other bottle, when it will be ready for coating the 
paper. This should be a special paper, which is sold 
for emulsionjpurposes, known as baryta paper. Now for 
coating, this is a very simple matter. I use a double 
frame (shown); in fact, it is like a wooden dish, with 
the bottom hinged on. You open the frame, put in 
the paper, and close again, fastening with two clips; 
this forms a nearly watertight dish. You pour the 
emulsion on and cover the paper, pouring off at the 
spout at the bottom corner, Now care must be used 
ip pouring off; the dish must be rocked gently to pre- 
vent crapy marks through the emulsion running all in 
one direction. When set, this takes a few seconds, 
the paper is taken out of frame and hung up to dry, 
which it will do in one or two hours, but do not be in 
too great a hurry, for if it should not be dry when put 
in printing frame, it will spoil your negative. 


shadows are slightly bronzed. Collodion papers are 
mach quicker printing than either albumen or gela- 
tine, and more especially in winter time, being so sensi- 
tive to the yellow rays. 

It can be toned in any bath, either platinum, gold, 
or a mixture of each. My favorite bath is acetate soda 
40 gr., water 8 oz., gold chloride 2 gr., then add three 
to four drops of a saturated solution chloride of lime. 
This bath improves with age. If it tones too fast, add 
water-fixing bath, hypo 1 oz., water to 12 oz., and let 

rints remain in ten to fifteen minutes, then wash well 
or about an hour. It tones much better with plati- 
num than gelatino-chloride prints do, as there is no ten- 
dency to discolor the prints as with gelatine. 


The first time you tone a collodion print you will | 


quickly notice how evenly it tones, and what an easy 
job it is compared with gelatine. You never get double 
tones, and any color from red to black can be obtained 
in one bath, simply a question of longer time in the 
solution to get the darker tones. The tones of collo- 


dion prints are also inuch richer than any other printing | 


paper. You cannot get satisfactory warm tones on gela- 
tino-choride papers without using a combined bath at 
a great risk of permanency. You perhaps get a nice 
tone on one lot of paper; the next lot you cannot get 
the same tone. 


I have tried most of the gelatine P.O.P. in the mar- 
ket, and not one of them comes near a collodion paper 
for rendering the balf tones and repeating any tone 


you may desire. 


When | 
dry, trim round the edges, and print till the heavy | 


of gradation in collodion paper than gelatine. The 
film is also proof against any change of climate; 
in damp weather it will print and tone just the same 
as dry. 

In the hot summer months we all know that gelatine 
| prints require very careful manipulation; the surface 
| (especially if toned with sulpho-cyanide) becomes very 
| soft, and so soon gets damaged, With colledion prints 
| this is not so; the film never becomes soft—in fact, you 
‘can use hot water for washing without affecting the 

prints. | have used hot water when I wanted to get rid 
of the hypo very quickly. Also many of you have, no 
doubt, observed that there is always a grain in gelatine 
papers. With collodion you get purer whites and a 
finer surface than even albumen, ond cousiderably more 
| detail than any other printing process. The prints can 
‘be burnished with a bar or roller burnisher, but for 
| lubricating, alcohol must not be used. A little Castile 
soap dissolved in water instead. 

Any other chlorides nay be used instead of zine, but 
the great advantage of zine is that it will dissolve in 
ether or alcohol, whereas most others require water. 
| The less water used in the emulsion the better; it tends 
\(if in too great a quantity) to give crapiness. The 

glycerine is added to keep the paper from curling, 
land if the quantity mentioned is used, it will keep 
perfectly flat. 

The emulsion will keep well (I have some made in 
February, 1893, which is still in good condition) if 
kept in a dark place in a well corked bottle. 1 use a 
red bottle, as it can then be handled in daylight with- 
out fear. 

| Some of the prints you see to-night I have coated 
| the paper this week from the emulsion made in Feb- 
ruary, 1893, which I think you will agree with me is 
a good test for its keeping qualities. 
As regards permanency, I have every reason to be- 
| lieve that if care is taken to thoroughly fix and wash 
the prints, they will be as permanent as any silver 
print can be. Captain Abney states, speaking of the 
| Simpsontype, a similar process, that these prints should 
be permanent, and the process one of rare beauty. 
One or two prints shown I finished about five years 
ago; they are printed on ordinary writing paper, and 
have been knocking about my dark room cupboard 
ever since; they were some early experiments in this 
direction. 

Opal glass, lantern slides, ete., may be coated and 

yrinted out. In the ease of lantern slides they must 
xe printed very deep; in coating glass a substratum 
should be used, or the silver will crystallize on the sur- 
|face. I find the following answers very well and will 
keep indefinitely : Egg albumen 2 drachms, add acetic 
acid 1 drop, water 4¢ drachm, well stir up, filter after 
| settling for about two hours, add two drops of liq, 
amm,. 0°880. 

The guncotton used should be that known as high 
temperature. Rouch & Company make it especially for 
emulsion processes, and it is very good. 

Methylated sulphuric ether, costing from 1s. 2d. to 
is. 6d. per lb., and meth. spirit I have always found, 
if purchased from a reliable dealer, quite good 
enough, lL would add one word of caution—do not 
use the emulsion near a gas flame. ,The ether very 
quickly ignites. 

If the emulsion does not flow over the paper evenly 
after using a few times, the ether has evaporated, and 
2 parts ether and 1 part meth. spirit should be added 
until thin enough; care must be used in coating paper 
not to let the emulsion stop, but flow over in one even 
wave, or ridges will be formed which will show in the 
finished print. 

Great thanks are due to the Paget Prize Plate Com- 
pany, as they were the first firm to put an English 
made collodion paper on the market. I have used 
their paper, and can speak in the highest praise of it. 
I have some prints here on their latest introduction, 
viz., amatt surface collodion paper, which isa great ad- 
vance on matt gelatine papers. Very fine black 
tones rivaling platinotype in appearance can be got by 
toning with platinum and gold; you will see the great 
range of color in the tones of the prints shown, from 
red to black, and all were obtained in one bath only, 
viz., acetic soda. A grain and a half of gold was used 
for seven whole-plate prints. 

In conclusion, | would urge you to give collodion 
paper a trial, and lam convineed you would soon dis- 
eard gelatine.—Read before the South London Photo- 
graphic Society.—Photo. News. 


CONCERNING FUMING SULPHURIC ACID. 


By R. W. 


THE so-called Nordhausen or fuming sulphuric acid, 
H.8.0,, isa compound of a molecule of ordinary sul- 
phurie acid, H,S8O,, with a molecule of sulphuric anhy- 
dride or sulphur trioxide, SO;. By heating the 
fuming acid, the molecule of SO; is readily driven off. 

Nearly every text book on chemistry informs the 
student that this acid is still manufactured in Nord- 
hausen, in Saxony, Germany. Asa matter of fact, it 
was never manufactured in the said town, but in 
Goslar, a couple of miles from Nordhausen. At the 
present time, however, this acid is not manufactured 
at all either in or near that place; but this particular 
| chemical branch is, practically speaking, monopolized 
by the large chemical concern of Johann D. Starck 
und Sohne, near Prag, Bohemia. They produce it in 
the old-fashioned manner by distilling green vitriol or 
ferrous sulphate— 


Fe.(80,);= Fe,0;+380s. 


The anhydride thus given off is absorbed by rain 
| water or sulphuric acid, 66° Baumé, thus producing 
| fuming acid. 


About twenty-five years ago Professor Cl. Winkler, 


The state of the atmosphere has a very marked effect | of Freiberg, suggested the use of platinized asbestos 


on gelatine papers, and is the cause of most of the| asa “catalytic” ‘substance for the union of pyrite— 
trouble; they so readily absorb moisture in damp|or brimstone—kiln gas, SO, (sulphur dioxide), with 
weather, and then print and tone quite different to| the oxygen of air. The most favorable proportions 
paper printed and finished in dry weather. In toning | are 29°6 vol. SO,+-70°4 vol. atmospheric air (containing 
gelatine papers the half tones are overdone before the | 148 vol. oxygen); but for practical purposes it is ad- 
shadows are hardly commenced. You will never get| visable to employ a dry gaseous mixture of 25 per cent. 
this defect with collodio-chloride; the film is so thin|8O,+75 per cent. air; the dry anhydride does not 
that the toning solution readily and evenly attacks | attack cast or tinned iron. In some works in Russia 
the whole of the surface. The shadows, no mat-| and Germany this process is actually carried out on a 
ter how heavy, are finished same time as the most|}commercial scale, with some modifications and im- 
delicate half tones, and there is a much longer scale' provements in the old idea. 


In Kalk, near Cologne, Germany, Wolter’s process 
is used, by distilling hydrie sodie sulphate— 


2NaHSO,= Na2S80,+80;+H.0. 


The sulphate of soda is then treated with sulphurie 
acid, in order to get again hydrie sulphate— 


Na,SO,-+ H.SO,=2NaHSO, 


About five years ago a German chemist produced 
the faming acid from the ordinary sulpburie acid by 
means of an electric current. Carbon plates, about one 
eighth inch apart, were immersed into sulphuric mono- 
hydrate, and an electric current passed through the 
fluid. The water of the acid is decomposed into 
hydrogen and oxygen, and the SO; is absorbed by the 
electrolyte, this forming fuming sulphurie acid, 
SO0,+H.80,=H.8.0;. As soon as a layer of sulphur 
is observed on the electrodes, the current is reversed, 
As far as the writer knows, this electrical process has 
— been tried on a commercial scale.—Chemical 
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